
Vc ' ITJME ITT

AD-A274 317

RESULTS OF FIELD AND LABORATORY

INVESTIGATIONS COND)UCTED

FOR

REMEDIATION OF INTERIM RESPONSE ACTIONS

OTHER CONTAMINATION SOURCES

DECEMBER 1990 DTor
CONTRACT NO. DAAA1S-M-D-0022/0002 L)EC

VERSION 3.0 DEC 2 a81993
VOLUME I1I- APPENDIXESSA

Prepared b)-.

WOODWARD-.CLYDE CONSULTANTS

rh.douent horn b~ee applovedI
ior ublc rlease and sale; 115
disttbbn as unljmite4l

Prepared for.

U.S. ARMY PROGRAM MANAGER'S OFFICE

FOR ROCKY MOUNTAIN ARSENAL CONTAMINATION CLEANUP

Rocky Mountain Arsenal
Informnationl Center

commerce City, Colorado
THE USE OF TRADE NAMES IN THIS REPORT DOES NOT CONSTITUTE AN OFFICIAL

ENDORSEMENT OR APPROVAL OF THE USE OF SUCH COMMERCIAL PRODUCTS. THE

REPORT MAY NOT BE CITED FOR PURPOSES OF ADVERTISEMENT.

(dq) (Mo2-M4aR3XVU 3AIPAL7PWU(Z/W39

93 1 95 93-31083931 ol N 111,1111!111



DISCIAIM Ei NOT 7
I0,

THIS DOCUMENT IS BEST

QUALITY AVAILABLE. THE COPY

FURNISHED TO DTIC CONTAINED

A SIGNIFICANT NUMBER OF
PAGES WHICH DO NOT

REPRODUCE LEGIBLY.



'I oi I'

APPENDIX A
GEOLOGY, HYDROLOGY, AND HISTORICAL CONTAMINATION STUDIES

=-D

Acce~ic,.- f-or

Nrist :iy

2..

MumSI



Wbdward.Cfyde Consultants
F'!

TABLE OF CONTENTS

A.1 REGIONAL GEOLOGY ................................................. 1

A.1.1 Denver Formation ............................................... 1
A.1.2 Quaternary Deposits ............................................. 2
A.13 Alluvium ...................................................... 2
A.1.4 Loess/Eolian Deposits ............................................ 2

A.2 REGIONAL HYDROLOGY .............................................. 3

A.3 M-1 BASINS SITE GEOLOGY ............................................ 4

A.3.1 Site Hydrology .................................................. 4
A.3.2 Previous Soil Investigations ........................................ 8
A.3.3 Previous Groundwater Investigations ................................. 8
A.3.4 Nature and Extent of Soils Contamination ............................. 8A.3.5 Nature and Extent of Groundwater Contamination ...................... 11

A.4 36-17 TRENCHES SITE GEOLOGY ....................................... 11

A.4.1 36-17 Trenches Site Hydrology ..................................... 15
A.4.2 Surface W ater ................................................. 19
A.4.3 Vadose Zone ................................................ 19
A.4.4 Alluvial Aquifer ................................................ 20
A.4.5 Previous Investigations ........................................... 22
A.4.6 Nature and Extent of Contamination ................................ 22

A.5 LIME SETTLING BASINS SITE GEOLOGY ................................ 23

A.5.1 Lime Settling Basins Site Hydrology ................................. 24
A.5.2 Previous Soils Investigations ....................................... 26
A.5.3 Previous Groundwater Investigations ................................ 26
A.5.4 Nature and Extent of Soils Contamination ............................ 27
A.5.5 Nature and Extent of Groundwater Contamination ...................... 28

A.6 MOTOR POOL AREA SITE GEOLOGY ................................... 28

A.6.1 Motor Pool Area Site Hydrology ................................... 29
A.6.2 Previous Investigations ........................................... 29
A .6.3 Soils ........................................................ 31
A.6.4 W ater ....................................................... 31
A.6.5 Soil Gas ..................................................... 31
A.6.6 Nature and Extent of Soils Contamination ............................ 31

SA.6.7 Nature and Extent of Water Contamination ........................... 32
A.6.8 Nature and Extent of Soil Gas Contamination .......................... 32

(2=02350-39) (VERSJoN3.0/AP?30.A.R?) (W13/90)1



t._ WoodlwardCi.€ de Consuftats

LIST or TABLES

A-1 SUMMARY OF CONTAMINANTS (HISTORICAL DATA) IDENTIFIED IN SOIL
BORINGS IN M-1 SETTLING BASINS AREA 12

A-2 SUMMARY OF CONTAMINANTS (HISTORICAL DATA) IDENTIFIED IN
MONITORING WELLS IN M-1 SETTLING BASINS AREA 13

LIST OF FIGURES

A-1 M-1 SETTLING BASINS AND LIME SETTLING BASINS AREA ALLUVIAL ISOPACH MAP 6

A-2 M-1 BASINS GEOLOGIC CROSS-SECTION A2-A2' 5

A-3 M-1 AND LIME SETTLING BASIN AREA ELEVATION OF THE DENVER FORMATION 7

A-4 M-1 LIME SETTLING BASINS CONTOUR MAP OF ALLUVIAL
GROUNDWATER ELEVATIONS JULY 89 9

A-5 M-1 SETTLING BASINS PREVIOUS SAMPLING PROGRAMS 10

A-6 COMPLEX DISPOSAL TRENCH AREA ALLUVIAL ISOPACH MAP 14

A-7 COMPLEX DISPOSAL TRENCH AREA GEOLOGIC CROSS-SECTION A3-A3' 16

A-8 COMPLEX DISPOSAL TRENCH AREA GEOLOGIC CROSS-SECTION A4-A4' 17

A-9 SECTION 36 ELEVATION OF THE DENVER FORMATION 18

A-10 SECTION 36 GROUNDWATER ELEVATION MAP SHOWING BEDROCK HIGH 21

A-11 LIME SETTLING BASIN - AREA 36-4 25

A-12 MOTOR POOL AREA WATER TABLE ELEVATIONS AND GENERALIZED
GROUNDWATER FLOW DIRECTION 30

A-13 TRICHLOROETHYLENE SOIL GAS DISTRIBUTION IN THE VICINITY OF SITE 4-6 33

S(o•,O.-(3SO) V=,s3JON /Ao4,MD r (12/12/M)



L
Woodward.Clydle Consultants

APPENDIX A
GEOLOGY, HYDROLOGY, AND HISTORICAL CONTAMINATION STUDIES

This section contains details concerning the geology and hydrogeology of RMA in general and at the four hot

spots investigated under this task order. Additional information concerning each site is contained in the study

area reports.

A.1 REGIONAL GEOLOGY

The RMA occupies approximately 27 square miles within the Colorado Piedmont section of the Great Plains

physiographic province. The surficial deposits of this area are characterized primarily by a veneer of wind-blown

and alluvial materials. Most of the topography at the Arsenal is gently rolling; however, there are several

prominent hills that contain outcrops of resistant bedrock (Costa 1982).

The Rocky Mountain Arsenal lies within the Denver Basin, one of the largest structural basins in the Rocky

Mountain region. It covers approximately 60,000 square miles in portions of Colorado, Nebraska, Wyoming, and

Kansas. The Denver Basin is an asymmetrical north-south trending syncline with its structural axis close to and

parallel to the Front Range. Rock units on the west flank of the basin dip gently to the east though the dip

becomes progressively steeper near the boundary between the Front Range uplift and the Denver Basin (Hanscn

1982). The east flank of the basin generally dips to the west at one degree or less (Sonneberg 1982).

The Denver Basin is filled with approximately 15,000 feet of sediments ranging in age from Cambrian to

Ouaternary. Several major transgressions followed by periods of emergence resulted in the deposition of both

marine and continental sediments (Haun 1965) consisting of conglomerate, sandstone, siltstone, shale, limestone,

dolomite, coal, lignite, and volcaniclastic sediments. The Laramide Orogeny marked the last retreat of the

marine seaway and, thus, sediments from the upper Cretaceous and the lower Tertiary record the final regression

of the inland sea (Weimer 1973).

A.1.1 Denver Formation

The Denver Formation, which subcrops and occasionally outcrops at the Rocky Mountain Arsenal, was originally

as much as 900 feet thick, but due to subsequent erosion, it now ranges from 250 to 500 feet at the Arsenal (May

1982). It was derived predominately from the erosion of andesitic and basaltic rocks and was deposited in fluvial

environments, and as lacustrine deposits on an extensive piedmont plain (Romero 1976).

A-i
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Materials in the Denver Formation include olive-gray, brown, and green-gray interbedded claystone, siltstone,

sandstone, conglomerate, carbonaceous clay shale, low-grade coal, and lignite. Volcaniclastic material is also
present in the Denver Formation and consists of angular to subangular lithic fragments and minerals in a fine-

grained clay matrix. The clay matrix is bentonitic and is probably the weathering product of volcanic ash (May

- 1982).

Individual aquifers within the Denver Formation range in thickness from several inches up to 60 feet. They arc

generally discontinuous, lenticular, and consist of poorly cemented, medium- to fine-grained sandstone, which

grade vertically and laterally into siltstone and clay shale (May 1982).

A.1.2 Quaternary Deposits

Unconsolidated sediments of Quaternary age uncomformably overlie the Denver Formation at the Arsenal. There

are, however, a few locations where bedrock is exposed at the surface near topographic highs. The upper surfacc

of the Denver Formation is a paleotopographic or erosional surface that was incised by ancient stream channels.

"These paleochannels were filled by unconsolidated surficial deposits (Costa 1982). The surficial deposits,

previously referred to as Quaternay alluvium or the alluvial aquifer, are up to 130 feet thick and consist of

alluvium, loess, and eolian deposits.

A.1.3 Alluvium

The alluvial deposits are generally composed of yellowish-brown to very pale orange clays, silts, sands, gravels,

and boulders. Coarser alluvial material is found in the paleochannels (May 1982). The alluvium is generally

unconsolidated except where calcium carbonate has cemented sand and gravel into a conglomerate. The grain

size of the alluvial material ranges from clay size to boulders. The sands are subangular to subrounded quartz

with mica, heavy minerals, and chert. According to the Unified Soil Classification System, they are

predominately SM (sand-silt mixtures) and SP (poorly graded sands) and often contain gravel. The sands are

lenticular and grade laterally and vertically into clay, silt, and gravel (May 1982).

A.1.4 Loess/Eolian Deposits

Loess and other eolian deposits of Pleistocene and Holocene age are widely distributed at the RMA. The loess

is generally less than 10 feet thick but may be up to 20 feet thick in the eastern part of the area. It consists of

yellowish-brown to light grayish-brown sandy silt and may contain large amounts of clay. The other eolian

A-2
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deposits are generally 10 to 20 feet thick but may be as much as 40 to 50 feet thick. They consist of light-brown

fine sand, sandy silt, and clay (Lindvall 1980).

A.2 REGIONAL HYDROLOGY

The Rocky Mountain Arsenal lies within the South Platte River drainage basin. The river is located several miles

to the west and northwest of the Arsenal.

Several tributary drainages flow northwest across the Arsenal to the South Platte River. Groundwater at the

Arsenal occurs in the Quaternary surficial deposits and in several bedrock aquifers. The aquifers of primary

concern at the Rocky Mountain Arsenal, however, are the Quaternary deposits and portions of the underlying

Denver Formation. The deeper bedrock aquifers are separated from the Denver Formation by 50 to 100 feet

of shale called a "buffer zone," which acts as an aquitard (Romero 1976).

Groundwater at the Rocky Mountain Arsenal generally flows from the southeast to the northwest and eventually

discharges into the South Platte River. However, there are local variations in flow direction (May 1982) believed

to be caused by local bedrock paleotopography and the groundwater mound that exists beneath the South Plants

area (May 1982). Groundwater in the unconsolidated Quaternary alluvial aquifer is found under unconfined

conditions. Groundwater in the Denver Formation is found under both unconfined and confined flow conditions

at the Arsenal depending on the degree of weathering and nature of the contact between the alluvial aquifer and

the upper Denver Formation. If a Denver Formation sandstone unit subcrops below the saturated alluvium, the

base of the subcropping sandstone is considered the base of the unconfined flow system.

The hydraulic conductivity of the two aquifers varies considerably. The hydraulic conductivity of the alluvium

has been measured at between 9.08 x 10". to 2.4 x 10-1 cm/sec. The lower hydraulic conductivity values were

found in the Basin A area. Hydraulic conductivity measured in the Denver Formation yielded values ranging

from 10.7 cm/sec for clay shales to as high as 10' cm/sec to 10. cm/sec for sands (May 1982).

Due to the contrast in hydraulic conductivity between the Denver Formation and the alluvium, groundwater flow

and contaminant transport through unfractured bedrock is assumed to be relatively slow compared to flow and

transport in either saturated alluvium or in fractures in the Denver Formation (Stollar 1988). Within the alluvial

unit, the paleochannels generally have higher hydraulic conductivities than the surrounding alluvial materials due

to the coarser materials in the paleochannels. These channels appear to serve as conduits that move alluvial

groundwater at higher rates and volumes than in other parts of the unconfined system (May 1982). The primary

:f A-3
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groundwater flow components at the Arsenal generally follow the paleochannels in the alluvium; however, flow

is not restricted to only the paleochannels. A great deal of groundwater flow occurs over channel divides and

through the Denver Formation (May 1982).

A.3 M-1 BASINS SITE GEOLOGY

The M-1 Basins are located on a paleotopographic high near the headwaters of a series of paleodrainages that

originate in the upland area occupied by Section 1.0. Two significant stratigraphic units have been identified at

the site. These are the Quaternary Alluvium and the Cretaceous-Tertiary Denver Formation.

The surficial materials in the M-1 Basins are 10 to 20 feet thick and unconformably overlie the Denver

Formation. The entire area around the basins is covered with a veneer of imported soil. The soil cover over

the waste material in the basins ranged from 2 to 4 feet thick. Figure A-1 is an alluvial isopach map of the M-1

Settling Basins and Lime Settling Basins areas. Figure A-2 is a geologic cross-section of the M-1 Settling Basins

area.

The unconsolidated alluvial material is composed of yellowish-brown to grayish-brown, fine-grained to medium-

grained, sub-angular, alluvial, eolian, and alluvial sands, silts, and clays, with some minor amounts of gravel.

The Denver Formation, to the depth penetrated, is composed of weathered, dark to dusky brown, hard dense,

blocky claystone interbedded with medium gray, hard, sandy to gravelly siltstone and lignite. The contact

between the alluvial unit and the Denver Formation is generally characterized by a claystone; however, it may

also be marked by siltsone or lignite. The elevation of the contact between the alluvial soil and the top of the

Denver Formation is variable at RMA. In the M-1 Basins area, the contact was found between an elevation of

approximately 5,246 feet and 5,254 feet above MSL. Figure A-3 is a contour map of the top of the Denver

Formation.

A3.1 Site Hydrology

Both the alluvial and bedrock units are known to be water-bearing units in the M-1 Basins area. Previous

investigations conducted at RMA have concluded that the alluvial aquifer is unconfined and that the Denver

Formation may be partially confined in some zones beyond the upper weathered zone (Ebasco Services, Inc.

L 1989a). The weathered portion of the Denver Formation is apparently in contact with the alluvial aquifer. Since

(2002.3o-W) (V M ON3.0/AP/• D-A.RAP l) (12/LI/90)
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this investigation focused primarily on evaluating impacts to the alluvial aquifer, the discussion will be limited

to the characteristics of the unconfined alluvial aquifer.

In the M-1 Basins area, groundwater flow in the alluvial aquifer is apparently toward the north and possibly

slightly northwest due to the influence of localized mounding of groundwater and paleotopographic influences

in the South Plants area. The local groundwater gradient is in the range of 0.008 to 0.011 ft/ft. Due to seasonal

variations and local topography, the top of the groundwater ranges from approximately 5 to 10 feet below ground

surface. The average saturated thickness of the alluvial aquifer ranged from 6 feet to approximately 15 feet in

the M-1 Basins area. Figure A-4 is a contour map of the alluvial aquifer potentiometric surface in the M-1

Settling Basins and Lime Settling Basins areas.

A-1.2 Previous Soil Investigations

The M-1 Settling Basins were investigated by the Army's consultant, Ebasco, in 1987 and by Shell's consultant,

Morrison-Knudsen Engineers (MKE) in 1988. Twenty-six soil and waste samples were taken from six borings

within or near the M-1 Settling Basins during the two investigations. The locations of these borings are shown

in Figure A-5. The samples were analyzed for volatiles, semivolatiles, ICP metals, arsenic, mercury, and

thiodiglycol.

A.•13 Previous Groundwater Investigations

Several groundwater monitoring wells have been installed to monitor the alluvial unit in the vicinity of the M-1

* Basins. Well Nos. 01503 and 01504 are located in the berm immediately downgradient of the M-1 Basins; Well

No. 01524 is located approximately 100 feet upgradient of the western-most basin; Well No. 36001 is located

approximately 100 feet northwest (downgradient) of the western-most basin; and Well No. 01077 is located

approximately 100 feet east of the basin area. The locations of these wells are shown in Figure A-5. Samplcs

from the wells were analyzed for filtered and non-filtered arsenic and mercury, as well as volatiles, semivolatiles,

and pesticides.

A.3.4 Nature and Extent of Soils Contamination

Soil samples collected and analyzed during the previous investigations indicated high concentrations of arsenic

and mercury in the soil in and around the M-1 Basins at depths from 0.5 foot to approximately 7.0 feet. The

F' concentration of arsenic and mercury in samples taken within the basins was variable, ranging from 0.1 to

SA-8
(2002-3.%19) (VERSION3.0/APPENO-A.RPT) (12/11/90)



124433 
Woodward. Clydle ConsuLtants

36076 0 100 20 0

STANDINGINWATER

52514 5251.5
056001 3 16194 36168

52i5240. 360523. 025.65s

36050-OECE8ER 3h6AV0

5256.3 52504 0107521.

QO152 5256.510
5257.7

GROUNDWATERTE

3658 WEL54ME

360155. 3261GONDAEREEVTO
36050 525.70 3605 05252.6- DCME MthAVE

DRY 052 2.1 Ir-1,

Ot5O3I NEW0 WELL0

0050 Job5. No. 524. 22238- M52ADLIESETIN.ASN
Prepo,~5,54, by:0 5...COTU MPO ALVA

52563 0/1/8 GRO NDW TE ELEATINS1ULY
Figur 77(- 24 -

4G 4

0000 M- E TIGA18



124025 ,As C C o su ft wds

Fý - 0 10 7 7

SCALE: 1 - 60'

,•--FENCE AND STEAM LINE

4

M-1 SETTLING BASINS

01504
GENERALIZED GROUND

WATER FLOW

NRSOMIE

0
NRSOM1M 5

Q: 01503 NRSOM1W

Lu1

LU 1

0÷

01524

LEGEND

SEXISTING WELL
0 APPROXIMATE PREVIOUS

SAMPLING LOCATION

36001

t Job No.: 22238-A M-1 SETTLING BASINS

Prepared by ,.L.C. PREVIOUS SA MPLING PROGRA MS
Dot*e: 11/16/Pfn Figure A-5r-



owmSW xxwmdClyde Co,,sultants

11 percent. Concentrations of these constituents are reduced at depths below about 10 feet. Table A-1 shows

a summary of the contaminants identified in soil samples taken during the previous studies.

A-3.5 Nature and Extent of Groundwater Contamination

Groundwater samples collected and analyzed during the previous studies indicate that a high concentration of

arsenic in unfiltered groundwater samples downgradient of the M-1 Basins area. Unfiltered water samples from

Well Nos. 01503 and 01504 indicate up to 59,000 gg/I arsenic, while the filtered samples indicate 0.01 ug/l for

each well. However, the findings of the field program presented in Section 4.0 of this report indicate that most

of the arsenic detected in downgradient wells passed through a 0.45 micron filter. Water samples from wells

located upgradient and adjacent to the basins did not indicate elevated concentrations of either filtered or

nonfiltered arsenic or mercury. Table A-2 shows a summary of the contaminants identified in water from wells

in the M-1 Basins area during previous studics.

A.4 36-17 TRENCHES SITE GEOLOGY

Site 36-17N lies in an upland area of RMA along the west flank of a prominent ridge that forms the eastern

boundary of Basin A. The Site 36-17 trenches are located along the west flank of the bedrock ridge although

some of the disposal trenches in Anomoly C may straddle the crest of the ridge. There are two stratigraphic

- units of interest beneath Site 36-17: the Quaternary Alluvium and the Denver Formation.

The Quaternary Alluvium is composed of fine-grained, medium-grained, and coarse-grained alluvium on the basis

of the Unified Soil Classification System (USCS) scheme. In general, the fine-grained material corresponds to

alluvial clay horizons, medium-grained material to eolian sand and silts, and coarse-grained material to fluvial

sands and gravels of the Verdos and Piney Creek Alluvium.

In Site 36-17 tme most prominent member of the alluvial unit is the medium-grained eolian sand and loess, which

ranges from about 5 to 30 feet thick. It consists of interbedded tan to yellowish-brown, grayish-brown, reddish-

brown, black, silty sand, clayey silt, silt, clay, and sand. Typically, a clay-rich alluvial unit is found zbei,• the

contact between the Alluvium and the underlying Denver Formation bedrock. Figure A-6 is an alluvial isopach

map of the Site 36-17 trench disposal area.£
* The other significant stratigraphic unit in the study area i' -he Cretaceous-Tertiary Denver Formation, which

* .• represents bedrock. Regionally, the Ledrock surface of the Denver Formation slopes to northwest. However,

A-11
(202-MIo.39) (VMtsION3A/AF?1D-.A.Rlrn (12/1 /Wo)

r



Woodwardyd Consultants

TABLE A-1
SUMMARY OF CONTAMINANTS (HISTORICAL DATA) IDENTIFIED IN

SOIL BORINGS IN M-1 SETTLING BASINS AREA

Highest Concentration
Soil Encountered in any Boring Sample Depth

Contaminant of the Borings No. (ft)

Bicycloheptadiene 600 5 9-10
Dicyclopentadiene 4,000 5 4-5

Semivolatiles (CK/W)

Aldrin 80 5 0-1
Dicyclopentadiene 400 5 4-5
Dieldrin 100 5 0-1
Hexachlorocyclopentadiene 3,000 4 0-1
Isodrin 10 5 0-1

ICP Metals (AMIii1

Cadmium 3,900 1 2-3
Chromium 23 1 10.7-11.7
Copper 21 5 0-1
Lead 64 1 2-3
Zinc 76 5 4-5

Ar nic (ug/g) 110,000 4 4-5

Mercuy yag/&1 54,000 MKE No. 5
NRSOIM1E

Thiodiglcol Ug d None detected

Note: This data is from all available data as of 11/89.

r
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TABLE A-2
SUMMARY OF CONTAMINANTS (HISTORICAL DATA) IDENTIFIED IN

MONITORING WELLS IN M-1 SETrLING BASINS AREA

Substances Ar'aly•ed Well No.
in Groundwater Samples 01502 01503 01504 01506

Dicyclopentadiene < 10 2,319 34,470 173
(1979) (1979) (1979) (1979)

Bicycloheptadiene 84 7,438 2,379 ND
(1979) (1983) (1983)

Dieldrin 1.42 1.26 1.42 1.27
(1979) (1983) (1979) (1979)

Aldrin <0.2 1.58 0.75 1.59
(1979) (1983) (1979) (1983)

Isodrin <0.2 2 2 0.47
(1983) (1983) (1983) (1983)

Arsenic (filtered) <0.050 0.01 0.01 0.07
(1979) (1979) (1979) (1979)

Total arsenic <50 23,400 59,300 <50
(1979) (1979) (1979) (1979)

DBCP 5.06 < 10 < 10 16
(1979) (1979) (1979) (1979)

Mercury < 1.0 < 1.0 29 < 1.0
(i979) (1979) (19,9) (1979)

Tetrachloroethylene 1,000 630 28 23
(1988) (1979) (1979) (1979)

-. Trichloroethylene 800 210 4 5,000
(1988) (1979) (1983) (1988)

Note: all values in xg/l
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at Site 30-17, the bedrock surface slopes to west-southwest into Basin A. Figures A-7 and A-8 are geologic

cross-sections through the Site 36-17 trench disposal area. Figure A-9 is a contour map of the top of the Denver

Formation.

The Denver Formation to the maximum depth penetrated consists predominately of medium to dark brown,

reddish-brown, grayish-brown, and greenish-gray, hard, blocky shale and claystone with interbedded lenses of

sandy to gravely siltstone, tan to yellowish-brown fine to coarse grained, well cemented sandstone, and a stiff,

tan, volcaniclastic unit at the top of the Denver Formation.

Before and during the deposition of the alluvial material, an ancient stream system eroded the surface of the

Denver Formation. As a result, the contact between the two stratigraphic units is highly irregular and in Site

36-17 is often marked by the volcaniclastic unit of the Denver Formation. The volcaniclastic unit caps the

prominent northwest trending bedrock ridge that traverses the area.

Significant features of the volcaniclastic unit include:

Zones of iron oxide enrichment from weathering of volcanic glass and malic materials (mrev

retard metals migration)

Local zones of poorly defined fracturing, with or without limonic encrustations (may affect

groundwater flow)

Presence of large volcanic fragments characterize the area

* The unit is resistant to erosion

Within Site 36-17, only two Denver Formation units have been confirmed to subcrop. These are a claystone/shale

unit and the volcaniclastic unit.

A.4.1 36-17 Trenches Site Hydrology

t LThe discussion in this section addresses the hydrologic system in Site 36-17 and how it relates to evaluating thc

need for an IRA on the disposal trenches. Portions of the text have been excerpted from the CSAR (Ebasco

1989). A more detailed discussion of the hydrology of the CSA is contained in that report.(r )A-15
(2002'-35&039) (VERS1OM3AIAPPEND6-ARPT) (12/11/90)
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The hydrologic regime in Site 36-17 is affected by four major components: (1) surface water, (2) vadose zone,

* (3) alluvial aquifer/unconfined weathered Denver Formation flow system, and (4) unweathered Denver
Formation partially confined aquifer. Emphasis here is placed on characterizing the alluvial and unconfined

Denver Formation aquifers because these zones represent the dominant component of the hydrologic system.

They also represent the first water in the saturated zone that any contaminants moving through the vadose zone

would encounter.

A.4.2 Surface Water

The surface water component in this area is limited to the infrequent collection of runoff in low-lying areas

during major rain storms or snowmelt. No perennial surface water bodies exist in the area. An area in Site 36-

17S adjacent to the parking lot north of December 7th Avenue is one area that occasionally holds ponded water

after a substantial rainfall.

A.4.3 Vadose Zone

The vadose zone is the unsaturated material between the ground surface and the top of the saturated zone or

S .- ~ perennial water table. In Site 36-17, this zone is composed of either unconsolidated surficial deposits or the

upper Denver Formation. The vadose zone is important to this study because it is through this zone that

contaminants must travel to reach the water table.

The rate of deep percolation in the study area is of particular importance in characterizing the vadose zone and

evaluating contaminant migration. In Site 36-17, deep percolation includes recharge to the unconfined aquifer

only from natural precipitation, runoff, and snowmelt. It does not include enhanced local infiltration derived

from long-term, free-standing surface water such as lakes or streams since they do not exist in the area.

A detailed investigation conducted by MKE (1988a) concluded that infiltration from precipitation rarely

percolates downward to reach the alluvial water table. The occurrence of recharge related to infiltration of

precipitation is highly variable and dependent upon a number of unrelated factors. That report concluded that

Fgroundwater received only about 0.25 inch per year of recharge from infiltration of precipitation.

A-19
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A.4.4 Alluvial Aquifer

For this report the alluvia aquifer is defined as the saturated portion of the alluvial unit and the unconfined,

weathered portion of the Denver Formation that is in direct hydrologic communication with the alluvial unit.

In the study area, groundwater in the alluvial aquifer flows north and northwest under unconfined conditions into

the buried paleochannel that underlies Basin A, then northwest out of the Basin A neck. The hydraulic gradient

in the study area is in the range of 0.003 to 0.03 foot per foot. The depth from the ground surface to the water

table in the alluvial aquifer ranges from less than 5 feet to approximately 20 feet. Figure A-10 shows the alluvial

aquifer groundwater contours in Section 36.

Well hydrographs for the past 6 years indicate that the water table elevation has been relatively steady but slightly

declining in the study area. The hydrographs also indicate that recent seasonal water level fluctuations range

from 2 to 3 feet and apparently now have a greater seasonal variation year to year for past comparable seasons.

The unconfined alluvial aquifer at RMA is composed of unconsolidated Quaternary deposits consisting of fine-

to very fine-grained silty sand with occasional interbedded clayey silt overlying the upper weathered portion of

the Denver Formation bedrock. Previous investigations indicated that there is a contrast in permeability between

the alluvial and bedrock units of about two orders of magnit ide. This is significant in evaluating the potential

for contaminant migration. The CSAR estimates the hydraulic conductivity of the alluvial aquifer in this area

to range from 2.4 x 10' to 6.0 x 10r' cm/sec and the volcaniclastic unit to be about 5 x 10• cm/sec.

Alluvial groundwater flowing north through Section 36 encounters the bedrock ridge, which protrudes above the

water table, and, due to the sharp contrast in hydraulic conductivities, is forced to turn and flow northwest out

the Basin A neck. The Basin A neck is a relatively narrow paleochannel between Rattlesnake Hill in Section

35 and the prominent bedrock ridge that cuts across Section 36.

Because of the difference in hydraulic conductivity between the alluvial and bedrock materials and the reduced

cross-sectional area in the Basin A neck, the groundwater forms an apparent mound in the Basin A area as

evidenced by the relatively flat hydraulic gradient in the basin (refer to Figure A-10). The apparent mound,

coupled with the lower surface elevation in the basin, results in the shallow depth to groundwater in the west

central portion of Section 36.

i:
The groundwater contour map shows a sharp increase in the hydraulic gradient northeast of the ridge. The

gradient increases because water moving through the ridge is slowed by the two order of magnitude drop in

("2-MM (VERSiO /A1?EDA.r) (1212/W0 A-20
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hydraulic conductivity of the unit. Before the water can continue moving through the ridge, the gradient must

increase enough to offset the lower permeability. Water will eventually move through the Denver Formation

ridge, but at a much slower rate than it travels in the alluvial unit.

A.4.5 Previous Investigations

Past studies at Site 36-17 were generally designed to characterize the physical setting, evaluate the nature and

extent of contamination, and assess possible contaminant migration pathways. The investigations at Site 36-17

were conducted in two phases during which a variety of investigative techniques were employed induding

extensive use of geophysical surveys, borehole drilling and sampling, well construction and sampling, and

trenching. During the previous investigations, 317 samples of soil, waste, and water were collected in Site 36-17.

The Phase I and Phase II Contamination Assessment Reports and the Central Study Area Report present the

findings of those investigations.

A.4.6 Nature and Extent of Contamination

The previous studies conducted to evaluate contamination in Site 36-17 concluded that past waste disposal

resulted in widespread contamination in the area. The precise contaminant distribution trends are difficult to

assess due to the varied disposal history and resulting heterogenous nature of the waste. However, Section 2.0

of the Remedial Investigation Report for the Central Study Area (CSAR) presents a detailed evaluation of the

distribution of contamination in Site 36-17. Figures showing contaminant plumes in Site 36-17 groundwater are

contained in Section 3.0 of the CSAR. See Figures 3.1-7, 3.1-8, 3.1-9, 3.1-10, 3.1-11, 3.1-14, and 3.1-15 of the

CSAR for plumes including volatile hydrocarbons, volatile aromatics, organosulfur compounds (mustard related),

organosulfur compounds (herbicide related), GB-agent related organophosphorous compounds, organochlorine

pesticides, and arsenic, respectively. (Refer to that document if additional detail is desired.) A review of the

reported findings of the previous investigations indicate that the following general conditions exist at Site 36-17:

C.•nitaminants found above indicator levels or detection limits in Site 36-17 soil and/or water

samples include the ICP metals (cadmium, chromium, copper, lead, and zinc), arsenic, mercury,

aldrin, dieldrin, fluoroacetic acid, chlordane, isodrin, dithiane, oxathiane, DIMP, IMPA,

hexachlorocyclopentadiene, DDE, DDT, and DBCP.

Several disposal trenches apparently intersect the shallow alluvial aquifer or became inundated

F when the water level rose in Basin A.
f

r A-22
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Contaminants have apparently leached from several trenches to a depth of at least 20 feet

below ground surface.

There is a general increase in the number of analyte detections and concentrations in

groundwater downgradient of the Site 36-17 disposal trenches, however, most of the analyte

detections appear to originate at the Shell trenches in 36-17S.

The disposal trenches can be generally categorized by their relative groundwater contamination

hazard and assigning relative risk based on the depth to groundwater as follows:

1. Trenches excavated in areas of topographic lows and potentiometric highs. These

trenches may intersect the alluvial aquifer and, therefore, run the highest risk of

contaminating the groundwater.

2. Trenches excavated in areas of intermediate topographic and potentiometric elevations.

The bottoms of these trenches are typically 5 to 15 feet above groundwater.

3. Trenches excavated in areas of topographic highs and potentiometric lows. The bottoms

of these trenches are typically more than 15 feet above groundwater. In some areas, the

alluvial aquifer does not exist because of the topographic high in the bedrock surface.

These general conditions were important in evaluating which of the 46 previously confirmed disposal trenches

represented the greatest risk of contaminating groundwater at Site 36-17. Generally, the trenches of highest risk

containing the highest concentrations of contaminants were selected for further investigation under this program.

A.5 LIME SETTLING BASINS SITE GEOLOGY

There are two stratigraphic units of interest beneath the Lime Settling Basins: (1) the Quaternary Surficial

deposits consisting of unconsolidated alluvial and erosion material, and (2) the Denver Formation. The alluvial

material ranges from 15 feet to approximately 30 feet in thickness and consists of yellowish-brown, fine-grained,

well-sorted, subangular silty sand.

The Denver Formation, to the maximum depth penetrated, consists of very stiff to hard, blocky, dusky brownr Fclaystone and silty claystone deposited in an ancient fluvial environment.

A-23
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Before and during the deposition of the surficial material, an ancient stream system eroded the surface of the

Denver Formation. As a result, the contact between the two stratigraphic units is highly irregular. Regionally,

the bedrock surface of the Denver Formation slopes to the northwest. However, at the Lime Settling Basins,

the bedrock surface slopes to the north-northeast.

The soil at the Lime Settling Basins is usually from the Ascalon-Vona-Truckton Association, which generally

ranges from nearly level to steeply sloping, well-drained to excessively drained loamy and sandy soil. The soil

typically becomes clay-rich and calcareous with depth. Alluvial thickness isopachs and the elevation of the top

of the Denver Formation are included in Figures A-1 and A-3. Figure A-11 is a geologic cross-section of the

Lime Settling Basins area.

A.5.1 Lime Settling Basins Site Hydrology

The Lime Settling Basins are in a local topographic low in the southwest quadrant of Section 36. The elevation

of standing water occurring in a portion of the Lime Settling Basins was measured in July 1989. Based on a

measurement of 5,247 feet above mean sea level and water levels measured from surrounding wells, it appears

the standing water corresponds with the local water table. Surface water currently drains from the Lime Settling

Basins into Basin A as it was originally built to do. At one time, a drainage ditch also connected the Lime

Settling Basins with Basin B in Section 36.

The Lime Settling Basins are situated hydrologically downgradient of the M-1 Settling Basins and the South

Plants. While the regional direction of groundwater flow at the RMA is generally to the northwest, the

groundwater flow in the Lime Settling Basins area is nearly due north, which is probably due to the influence

of local bedrock paleotopographic influences and the groundwater mound that exists in the South Plants area.

The saturated alluvial material is from 5.4 to 18.4 feet thick at the Lime Settling Basins. Water levels measured

in July 1989 for wells screened in the alluvial material ranged from 4 to 14.6 feet below ground level. Figure

A-11 shows the potentiometric surface based on the July 1989 water measurements.

* The Denver Formation is saturated within the site and may contain some local confined aquifers. The more

hydraulically conductive units in the formation are expected to be subhorizontal sandstone or siltstone bodies

adjacent to less conductive claystone. The direction of groundwater flow is expected to be generally the same

b as that of the alluvial groundwater.
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A.S2 Previous Soils Investigations

The Lime Settling Basins (Site 36-4) was investigated by ESE in two phases. Phase I consisted of 10 borings

ranging in depth from 3 to 11 feet yielding 27 soil samples. Results from chemical analyses indicate elevated

concentrations of aldrin, chlordane, dieldrin, endrin, heptachlor, DDE, and DDT. Although samples contained

less than 0.4 ppm lead, other metals, including zinc, copper, and arsenic occurred at elevated levels.

All samples from Phase I were analyzed by gas chromatography/mass spectrometry (GC/MS) for semivolatile

organic compounds and by inductively coupled argon plasma (ICP) analyses for cadmium, chromium, copper,

lead, and zinc. Analyses for mercury and arsenic were conducted using atomic absorption (AA) spectroscopy,

and for dibromochloropropane using gas chromatography (GC). Volatile organic analyses by GC/MS were

performed on all samples more than 1 foot in depth.

The Phase II program was initiated in the summer of 1987 by ESE. It included the expansion of the study area

boundaries to include data from sites around the original study area that Phase I results indicated were

contaminated. Areas that were not studied in Phase I were included in Phase II. A geophysical survey was

performed along the expanded western boundary of the site to locate buried metal objects. Eighteen soil borings

were completed in Phase II, ranging in depth from approximately 3 to 10 feet. The 18 borings yielded 47 soil

samples from various depths.

Phase II samples were analyzed for arsenic, mercury, ICP metals, organochlorine pesticides, organosulphur

compounds, dibromochloropropane, dicyclopentadiene, volatile halocarbon compounds, and volatile aromatic

compounds since Phase I samples were found to contain these compounds. Seven samples were analyzed for

Army agent degradation products (ADP) since this method was not available in Phase I.

A.5.3 Previous Groundwater Investigations

Since 1983, groundwater samples from three wells in the Lime Settling Basins area have been analyzed for

contaminants. These wells are No. 36001 (upgradient), No. 36076 (downgradient), and No. 36058. Contaminants

analyzed include volatile organics, aromatic compounds, organochlorine pesticides (OCPs), DIMP, DMMP, and

ICP metals. Arsenic analysis was not performed.

A-26
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* A..4 Nature and Extent of Soils Contamination

Contaminants expected at the site include raw materials, manufacturing by-products, and numerous degradation

products associated with the synthesis of mustard, lewisite, and pesticides in the South Plants area.

The findings of the previous studies are consistent with the history of the area. Of the 16 borings completed and

sampled by ESE, each contained detectable concentrations of one or more OCPs, including aldrin, dieldrin,

endrin, and isodrin. Elevated concentrations of dieldrin were detected in 12 of 22 samples at concentrations

ranging from 0.6 to 70 xg/g. Aldrin was detected in 9 samples at concentrations up to 600 xg/g. Endrin and

isodrin were detected at levels up to 200 #g/g and 300 ,%g/g. respectively.

Organosulphur compounds, chlorophenylmethyl sulfide (CPMS), chlorophenylmethyl sulfoxide (CPMSO), and

chlorophenylmethyl sulfone (CPMSO2) were detected in four borings at concentrations up to 50 ,%g/g. DCPD

and DDE were detected in two borings, and DBCP was detected in three borings. DDT was found in one

boring at 7 #g/g in the 0- to 1-foot depth interval.

Volatile organic compounds (VOC) ýer detected in five samples collected from the deepest intervals of five

borings. Chloroform occurred •i four of the five borings at concentrations ranging from 2 to 7 stg/g.

Concentrations of methylene chloride were detected in two borings at concentrations of 2 and 0.9 jug/g. Benzene

concentrations ranging from 5 to 6 stg/g were found in two borings. Chlorobenzene was also detected at 2 tg/g.

Arsenic and mercury were the most prevalent metals found in samples from the site. Mercury was found at

elevated concentrations in 13 samples and was detected in a total of 17 samples. Arsenic was detected in 16

samples at concentrations up to 370 xg/g. Four samples contained elevated copper-, lead exceeded its indicator

range in two samples; and zinc exceeded its indicator range in three samples. Six samples contained cadmium;

three in excess of the indicator range. Chromium was found within its indicator range in one sample.

DCPD was detected at a concentration of 7.1 xg/g in the 2- to 3-foot interval of Boring No. 3421 in the central

area. DBCP and volatile and aromatic (VAO) compounds were not detected in the central region.

Tetrachloroethene was detected at a concentration of 0.25 ,g/g in Boring No. 3422. ADP compounds were

detected in the central region of Site 36-4 in Boring Nos. 3421, 3422, and 3732.

Nontarget compounds were also detected in Phase II soils. Compounds detected were polycyclic aromatic

hydrocarbons (PAH), including anthracene, pyrene, and fluoranthene at concentrations from 20 to 100 jxg/g.

A-27
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Also detected were bicycloheptadiene, hexachlorobutadiene, trichlorobenzenamine, and methyisulfonyldinitro-n,
n-dipropyl-benzen-amine, which was detected at 200 seg.

A.5.S Nature and Extent of Groundwater Contamination

Three wells located in the Lime Settling Basins that were sampled since 1983 revealed the presence of

contaminants, including VOCs, aromatics, OCPs, metals, and others. Of the VOCs, trichloroethylene,

tetrachloroethylene, chloroform, and DBCP were all detected in both upgradient and downgradient wells at

ell-vated concentrations.

Aromatics detected in both upgradient and downgradient wells include benzene, toluene, xylene, chlorobenzene,

and dichlorobenzene. Trichlorobenzene and tetrachlorobenzene were also detected in water from wells in the

area but were not specific to a particular well.

Aidrin was detected in upgradient and downgradient wells in the area. Dieldrin, endrin, and isodrin were all

detected in downgradient wells.

Metals detected in water from wells in the area include arsenic (downgradient), mercury (upgradient), and

chromium (upgradient). Copper was detected in both upgradient and downgradient wells. Other compounds

detected in water from wells in the Lime Settling Basins area include chlorophenylmethyl sulfane, dimethyl

sulfide, DIMP, DMMP, and dithiane.

A.6 MOTOR POOL AREA SITE GEOLOGY

The Motor Pool Area is in Section 4 on the Western edge of the RMA. There are two stratigraphic units of

interest beneath the Motor Pool Area: (1) the Quaternary Alluvium, and (2) the Denver Formation. The

alluvial material consists of discontinuous lenses of sand and gravel, interbedded with silt and clay. Gravels and

gravelly sands are common at the base of the alluvial section, especially in paleochannels. The alluvial material

ranges from about 70 feet to about 100 feet in thickness. The thickest alluvium occurs over bedrock lows and

the thinnest over bedrock highs.

The alluvial-bedrock contact is highly irregular due to the extensive erosion by ancient streams. Generally, the

bedrock surface slopes to the northwest in the Motor Pool Area; however, where the bedrock surface has been

incised by an ancient stream channel, the slope becomes perpendicular to the trend of the paleochannel. A

40' A-28
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northwest trending paleochannel cuts across the northern boundary of the Motor Pool Area and has

approximately 70 feet of relief.

The Denver Formation in the Motor Pool Area is predominantly composed of claystone with interbedded

sandstone, siltstone, and lignite layers from 2 to approximately 20 feet thick. Layers of voicaniclastic material

are also present.

A.6.1 Motor Pool Area Site Hydrology

Site 4-6 is situated in the Trondale Gulch drainage basin. It has an average elevation of 5,200 feet above mean

sea level (msl) and a local relief of 5 feet. In the northern portion of the area, surface water drains north and

is controlled by railroad embankments and drainage ditches. The surface water from the southern portion of

the area drains west into a drainage ditch and then continues northwest into a local topographic depression.

Groundwater within the alluvium is approximately 60 feet below the ground surface and it flows to the northwest

and north-northwest. The February 1987 water table and groundwater flow direction, as determined by Ebasco

Services (1988), is shown in Figure A-12.

The Denver Formation is saturated within the site and may contain some local confined aquifers. The more

hydraulically conductive units in the formation are expected to be subhorizontal sandstone or siltstone bodies

adjacent to less conductive claystone. The direction of groundwater flow is expected to be generally the same

as that of the alluvial groundwater.

A.6.2 Previous Investigations

Previous studies done in the Motor Pool Area include: a May 1984 RCRA audit done by the Colorado

Department of Health in the area outside the roundhouse; a 1986 study to identify possible trichloroethylene

sources in the Motor Pool Area; and a soil gas study conducted in February 1986 to aid in defining

trichloroethylene plumes in the groundwater. The most recent studies include a Contamination Assessment

Report, and Western Study Area Remedial Investigation (Ebasco 1989). The following sections describe the

intrusive investigation focused on the reported TCE plume in the Motor Pool Area.

A-29



5120 04013 0.

o0 7 04014 . II
0 40154014

0I 33047 04015 i
S04029 04 16 04005 04019

L' . DECEM8ER SEVENTH AVE. 4553ý 0401
004038 04024 0 905326

04039 0402504021"1 I 004017

"- -.Y04004 04022 H
'- 04007 04023"
S 04008- 04002 SITE 4-4 04026 i J11 •

? 04009 04027 Q
04028 Ei ,

II 04037 • 04J29 (A i ,

0 *04001 .k04034

II 04010

04012 SITE 4-5 5130
04047 04010

0403200436(044040337 -- :,
04404050 4

I 04035 -- " L040483

004520 403 *0455. 1
~~, ~ 0402032J~

" ',', ~~04033 ,-•

1,-04043400 I

I L END o..- . o __�4o .Y .

04010040648

,,,,-~~~10 004041----91• i •

N M O N T O I N W E L L SI T E 4- 3

F GROTUN DAE FLO

WATR TBLEELEATON, IO

E E~IE BRUNARY 1987,.l' z
FRM:EB 188€ b: 700 20ND

ROCKYRMUUNTAINEARSENA

WATR TBLEELEATOCAIO
LEG6 ENDAR 239871 2

aso NO -228IMTO OLAE

SITE BUNDARY 33 34ROU1DaWATER

IG-NFLOW DIRECTION 1% 4MLE FE
OFGRU DWATER 0F2LOW.iur -1

WATERTABL ELEVTION



Woodward.Clyde Consultants

A.63 Soils

Site 4-6 was investigated by Ebasco under Task 38. Field work began in the spring of 1986. Ebasco's Task 38

Technical Plan (Ebasco 1987") called for 25 borings to be drilled to depths of from I to 90 feet. A total of 125

soil samples were to be taken from these borings. Two additional borings were proposed in a letter technical

plan (Ebasco 1987a). The sampling program was augmented to include a total of 166 samples from 36 borings

and 1 soil grab sample that was taken from the drainage ditch west of Building 627 on the eastern side of the

railroad tracks.

All but two samples were analyzed by gas chromatography/mass spectrometry (GC/MS) for volatile organics

(except the 0- to 1-foot interval) and sernivolatile organics. All but four samples were analyzed by inductively

coupled argon plasma (ICP) screen for metals. The same samples were analyzed separately for arsenic and

mercury. Several samples were analyzed for dibromochloropropane.

A.6.4 Water

Three water samples were taken by Ebasco in Site 4-6. The first was taken during the drilling of a 1-foot boring

in the sump within the roundhouse in June 1986. The water that was sampled had seeped into the borehole

through cracics in the concrete sump. The two remaining samples were taken from a 3-foot by 4-foot cavity that

was suspected to be a collapsed septic tank located approximately 15 feet north of the roundhouse (Ebasco 1988).

A.6.5 Soil Ga

Several soil gas studies were conducted in the area during February 1986 by Ebasco to evaluate the concentration

of trichloroethylene (TCE) in the Motor Pool Area soil. The soil gas survey sampled locations along several

transect lines staked across the area. Line spacing ranged from about 250 to 750 feet, and the distance between

sample locations ranged between 100 to 250 feet. A detailed description of the soil gas survey is contained in

Ebasco 1987c.

A.6.6 Nature and Extent of Soils Contamination

Contaminants found in soils at the Motor Pool Area within or above their indicator levels include ethylbenzene,

tetrachloroethylene, trichloroethylene, m-xylene, toluene, methylene chloride, dibromochloropropane, aldrin,

cadmium, chromium, copper, lead, zinc, arsenic, and mercury (Ebasco 1988).
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A.6.7 Nature and Extent of Water Contamination

Samples of alluvial water were collected and analyzed by Ebasco in 1986 and 1987. Analytes found within or

above their indicator ranges (in this case, their detection limits) include 1,1-dichloroethylene, 1,1,1-

trichioroethane, 1,1,2-trichloroethanebenzene, chloroform, trans-1,..dichloroethylene, and trichloroethylene. The

spatial distribution of the wells with detected contaminants indicate that some of these contaminants could

originate at a source somewhere in the Motor Pool Area; however, a larger off-post source is also indicated.

A.6.8 Nature and Extent of Soil Gas Contamination

The data collected during the soil gas survey indicate trichioroethylene contamination of soil in the area north

of Building 631; however, the information was not sufficient to identify a specific source. The concentrations

detected in soil gas could not be confirmed by analysis of soil samples due to the higher certified method

detection limit of the soil sample analysis. Figure A-13 shows the distribution of trichloroethylene indicated by

the soil gas survey. Additional detail concerning the soil gas data is contained in a report by Ebasco (Ebasco

1987c).
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.1 APPENDIX C
- SAMPLE COLLECTION SUJMMARY TABLE
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Sample Corlection Sumary

:a, Section Location Number of Sample Matrix SampLe SampLe SampLe Depth (ft) Anatytes
Tyr-. Number Samples Type Numbers Date or Water Level

((ft) from ground
surface)

-ench 36-17W TO1 2 Saapte Waste WC36NTOI-WOO1 4/24/89 10.0 GCMS Votat(tes
Rinsate Water WC36NTOI-WO03 4/24/89 GCMS Semiyvoatiles

Organochlorine Pestic
T02 1 Sample Waste WC36NT02-WOOI 4/25/89 3.5 OrganosuLfur Compound

Thiodigtycot
T03 1 Sampte Waste WC36NT03-WOO1 4/25/89 4.5 DIMP/DK4P

Arsenic
T04 2 Sample Waste WC36NT04-WO01 4/26/89 6.0 Mercury

Rinsate Water WC36NT04-WO03 4/26/89 ICP Metats
DBCP

T05 2 Sample Waste WC36NT05-WO01 5/4/89 5.0 Ft Luoroacetic Acid
Rinsate Water WC36NTOS-WO03 5/4/89 IIPA/MPA

Moisture
T06 2 Sample Waste WC36NTO6-WOO1 5/4/89 3.5

Rinsate Water WC36NT06-WO03 5/4/89

T07 0
T07B 1 Sample Waste WC36NT07-WO01 5/3/89 8.0

T08 0

T09A 2 Sample Waste WC36NTO9-WOO1 4/27/89 2.5
Rinsate Water WC36NT09-WO03 4/27/89

TIO I Sample Waste WC36•T1O-WOO1 5/1/89 2.5

T11 2 Sample Waste WC36NT11-WO01 4/27/89 5.0
Duplicate Waste WC36NTll-WO02 4/27/89

T12 0
T13 1 Sample Waste WC36NT13-WO01 4/28/89 7.0

T14D 3 Sample Waste WC36NT14-WO01 5/1/89 8.0
DupLicate Waste WC36NT14-WO02 5/1/89
Rinsate Water WC36NT14-WO03 5/1/89

T15 1 Sample Waste WC36NT15-WO01 5/9/89 5.0

T16 2 Sampte Waste WC36NT16-WOO1 5/9/89 4.0
Rinsate Water WC36NT17-WO03 5/9/89

T17 0

ALL samples of the waste matrix were cleared for army agents by the Army tab before shipment.

, ett 36-17N 36080 2 Sampte Water WC36NO80-GO01 5/1/89 16.0 GCMS VoLatites
Rinsate Water WC36NOaO-GO03 5/1/89 GCMS Semivolatiles

Organochtorine Pestic
36084 2 Sample Water WC36NO84-GOO1 4/25/89 6.6 Organosutfur Compound

Rinsate Water WC36NO84-GO03 4/25/89 ThiodigLycol

DIMP/DMMP
36085 2 Sample Water WC36NO85-GO01 5/2/89 1.0 Arsenic

Rinsate Water WC36NO85-GO03 5/1/89 Mercury
ICP Metats

36088 2 Sample Water WC36NO88-GO01 4/28/89 16.0 DBCP
b Rinsate Water WC36NO88-GO03 4/28/89 Ftuoroacetic Acid

36180 1 Sample Water WC36N180-GO01 4/28/89 8.0 IMPA/MPA

36187 1 Sampte Water WC36N187-GO01 6/8/89 14.8



36188 2 S lte Water WC361188-GOOI 6/7/89 12.0
Rinsate Water WC36M188-GO03 6/7/89

36189 3 Sample Water WC36N189-G01 6/7/89 11.2
Duplicate Water WC36N189-G002 6/7/89

Field Stani Water MC36M189-G005 6/7/89

36191 2 Sapte Water WC36N191-CO1 6112/89 32.1
Rinsate water WC36N191-G.03 6/12/89

36192 4 Sple Water WC36N192-GO01 6/13/89 45.8
Duplicate Water WC361192-GOOZ 6/13/89

Rinsate Water WC36M192-GO03 6/13/89
Field Blank Water WC36M192-6005 6/13/89

36-17S 36067 3 Sampte Water WC36S067-G001 4/27/89 6.9 GCMS Volatitles
Duplicate Water WC36SO67-GO02 4/27/89 GCS Semivotatites

Rinsate Water WC36S067-G003 4/27/89 OrganochLorine Pestic
Organosutfur Compound

36075 2 Sample Water WC36S075-GOO1 4/18/89 9.9 Thiodigtycot
Rinsate Water WC36S075-GO03 4/18/89 D1MP/OMMP

Arsenic
2 Sample Water WC36SO75-G02l 6/2/89 9.5 Mercury

Rinsate Water WC36SO75-G013 612189 ICP Metals
DBCP

2 Sample Water WC36SO75-G021 6/16/89 9.4 Ftuoroacetic Acid
Rinsate Water WC36SO75-GO23 6/6/89 1MPA/MPA

2 Sample Water WC36SO75-G031 6/15/89
Rinsate Water WC36SO75-G033 6/15/89

36087 1 Sample Water WC36SO87-G01 4/127/89 10.7

36190 2 Sample Water WC36S190-GO01 6/16/89 9.1
Rinsate Water WC36S190-GO03 6/5/89

4 Sample Water WC36S190-G011 6/15/89
Duplicate Water MC36S190-GQ12 6/15/89

Rinsate Water WC36S590-G013 6/15289
Rinsate Water WC36S190-G023 6/15/89

36590 2 SampLe Water WC36S590-GO01 4/26/89 10.51
Rinsate Water MC36S590-GO03 4/26/89

36591 1 Sample Water WC36S591-G001 4/26/89 2.4

36593 1 Sample Water WC36S593-GO01 4/25/89 18.5

M-1 01077 Sample Water WCM-1077-GOOi 6/2/89 Not Available Total Arsenic
Duplicate Water WCM-1077-GO02 6/2/89 Dissolved Arsenic

Field Blank Water WCN-1007-GO05 6/2/89 Total Mercury

01083 1 Sample Water WC94-1083-GO01 6/13/89 7.2

01503 2 Sample Water WCN-1503-GO01 6/2/89 7.3
Rinsate Water WCM-1503-GO03 6/1/89

0150 3 Sample Water WCH-1504-GOO1 5/31/89 7.5

Rinsate Water WCM-1504-GO03 5/3/89 Total Arsenic & Mercu
FLtr Rnst Water WCM-1504-GO06 5/3/89 Dissolved Arsenic & M

01524 1 Sample Water WCM-1524-GO01 5/25/89 5.3 Total Arsenic

Dissolved Arsenic

36001 1 Sample Water WC36SO01-GOO1 5/5/89 11.7 Total Mercury
Dissolved Mercury

S36193 Set Section 36-4 Well Samples

36-4 36001 1 Sample Water WC36LOO1-GOO1 6/7/89 11.4 I GCMS Votatites



GOES Semivolatites

36054 3 Salpte Water wC36L054-GO01 6/13/89 8.1 Organochlorine Pestic
Duplicate Water WC36L054-G002 6/13/89 Organosutfur Compound
Rinsate Water WC36LO54-GO03 6/13/89 Thiodiglycot

DIMP/DMMP
36055 2 Sample Water WC36L055-G001 6/13/89 10.9 Total Arsenic

Field Blank Water WC36L055-GO05 6/13/89 Dissolved Arsenic
Total Mercury

36058 1 Sample Water WC36LO58-GO01 6/12/89 3.6 Dissolved Mercury
ICP metals

36076 1 Sample Water WC36LO76-GO01 6/14/89 13.4

36167 1 Sample Water WC36L167-GO01 6/14/89 9.1

36193 1 Sample Water WC36L193-GO01 6/7/89 8.8
1 Sample Water WC36L193-G011 6/15/89 8.8

36194 1 Sample Water WC36L194-GO01 7/13/89 14.1

ring 36-17W TO1 2 Sample Soil WC36NTOI-SS1 5/22/89 19.9 to 20.9 I G04S VoLatiLes
Rinsate Water WC36NTO1-SO03 5/22/89I GOES SemivolatiLes

I Organochlorine Pestic
T02 1 Sample Soil WC36NT02-S151 5/23/89 19.0 to 20.0 Organosulfur Compound

I Thiodiglycol
36187 3 Sample Soil WC36N187-S011 5/5/89 0 to 1 DIMP/DMMP

Sample Soil WC36N187-S041 5/5/89 4 to 5 Arsenic
Duplicate Soil WC36N187-S042 5/5/89 4 to 5I Mercury

I ICP Metals
36188 3 Sample SoiL WC36N188-S011 5/3/89 0 to 1 DBCP

Duplicate Soil WC36N188-S012 5/3/89 0 to 1 Ftuoroacetic Acid
Sample Soil WC36N188-S041 5/3/89 4 to 5 I IMPA/MPASI Moisture

36189 4 Sample Soilt WC36NI189-S011 4/28/89 0 to 1

Sample Soil WC36N189-S041 4/28/89 4 to 5
Rinsate Water WC36N189-S003 4/28/89
Rinsate Water WC36N189-S013 4/28/,+

UI
36191 2 Sample Soil WC36N191-S041 5/9/89 4 to 5

Sample Denver WC36N191-S191 5/9/89 19 to 20.5

36192 4 Sample Soil WC36N192-S041 5/16/89 4 to 5
Sample Denver WC36N192-S191 5/17/89 12.5 to 14.5

Duplicate Denver WC36N192-S192 5/17/89 12.5 to 14.5
Rinsate Water WC36N192-S193 5/17/89

36-17s 36190 2 Sample Soil WC3UE190-S011 4/19/89 0 to 1
Sample Soil WC36N190-S041 4/20/89 4 to 5 J

M-1 001 4 Sample Soil WCN-1001-SO01 5/24/89 0.3 to 0.8 Limited Suite *
Sample Soil WCH-1001-S021 5/24/89 2.4 to 2.9 Limited Suite
Sample Soil WCM-100-S041 5/24/89 4 to 6.5 Expanded Suite
Sample Soil WCM-1001-S071 5/24/89 9.5 to 10 Limited Suite

Duplicate Soil WCK-1001-S042 5/24/89 4 to 6.5 Expanded Suite

002 4 Sample Soil WCM-1002-S001 6/8/89 0.5 to 1 Limited Suite
Sample Soil WCM-1002-S021 6/8/89 2.5 to 3 Limited Suite
Sample Soil WCM1-1002-S041 6/8/89 4 to 5 Expanded Suite
Sample Soil WCM-1002-S071 6/8/89 9.5 to 10 Limited Suite

003 4 Sample Soil WCI-1003-S021 5/30/89 2 to 2.5 Limited Suite
Sample Soil WCH-1003-S041 5/30/89 4 to 5 Expanded Suite
Sample Soil WCM-1003-S071 5/30/89 9 to 10 Limited Suite

Duplicate Soil WCN-1003-SO72 5/30/89 9 to 10 Limited Suite

004 4 SampLe Soil WCH-1004-S021 5/30/89 2.5 to 3 Limited Suite
Sample Soil WCl,-1004-S041 5/30/89 4 to 5 Expanded Suite
Sample Soil WCH-1004-S071 5/30/89 9 to 9.5 Limited Suite
Rinsate Water WCH-1004-S023 5/30/89 Limited Suite

005 5 Sample Soil WCM-1005-SO01 5/25/89 0 to 0.5 Limited Suite

t r7



Sample Soil C-OOS-S02
1 5/25/89 2 to 2.5 Limited Suite

Semple SOIlt WC-1005$-S041 5/258/9 A to 5 Expanded Suite

SmoLe Soil UC-100O5:S071 5/25/89 7.5 to 8 Limited Suite

OUtPlicate Soil WC14-IO0S-304
2 5/25/89 4 to 5 Expanded Suite

006 7 Spe Waste uCm-1006-WO41 5/23/89 4 to 6.5 Expanded Suite

SimpLe SOlt w0m'io6°07l 5/23/89 8 to 8.5 Limited Suite

Sompte ODtwer WN-1006-0191 5/23/89 19 to 20 Limited Suite

Duplicate Waste waO-1006-Wd42 5123/89 4 to 6.5 Expanded Suite

Duplicate Denwer UI1-1006-0192 5/23/89 19 to 20 Limited Suite

Rinsate Water WM-1006-S073 5/23/89 Limited Suite

Rinsate water UCK1006D0193 5/23/89 Limited Suite

007 2 Sample Waste iO-1007-WO41 5/22/89 7 to 8 Expended Suite

SampLe Soil t WN-1007-S071 5/22/89 8.5 to 9.0 Limited Suite

008 2 SampLe Waste WCM-1008-W041 5/25/89 4 to 5 Expanded Suite

RIinsate Water UC4-1008-WO43 5/25/89 Expanded Suite

01083 3 SeLe Soil I C*1083-S021 5/10/89 2.5 to 3 Limited Suite

SampLe SOIL WCH-103-SO4
1 5111189 4 to 5.5 Expanded Suite

Sample SoIl WC-1083-071 5/11/89 7.5 to 8 Limited Suite

36193 SampLe Soil WC36S193-001 5/16/89 0.5 to 1 Limited Suite

Sample Soil WC36S193-S041 5/16189 4 to 5 Expanded Suite

Sample Soil WC36S193-S121 5116189 10 to 11 Limited Suite

Rinsate water WC36S193-3123 5/16/89 Limited Suite

* Limited Suite: G04S SemivoLatiles * Expanded Suite: GCMS VoLatites

Arsenic GCMS SemivolatiLes

Mercury Organochtorine Pesticides
Organosut fur Compounds
ThiodiglycoL
DIMP/DMMP
Arsenic
Mercury
ICP Metals
1Moisture

36-4 36194 5 SempLe SoiL WC36L194-SO01 6/15/89 0 to 1 GCMS Voiatiles

SampLe Soil WC36L194-S041 6/15/89 4 to 5 GCMS Semivolatites

Sample Soil WC36L194-S121 6/15/89 19 to 20 Organochlorine Pestic

Duplicate Soil WC36L194-SO42 6/15/89 4 to 5 Organosulfur Compound

Rinsate water WC36L194-SO03 6/15/89 ThiodiglycoL
DI!MP/Dle4P
Total Arsenic
Dissolved Arsenic

Total Mercury
Dissolved mercury

ICP MetaLs
Moisture

ISV M-1 within 5 Sample waste W0c-l1SV-wo01 5/9/89 GCMS Votatites

East Duplicate Waste WCM-lISV-WO02 5/9/89 GCMS Semivoratiles

BasinOrganochorine 
Pest

Organosut fur Compound
ThiodigiycoL
DIMP/DleMP
Arsenic
Mercury
ICP Metals
PCOs
Dioxins
Moisture

Rinsate Water WI04-1ISV-WO03 5/8/89 I GCHS VoLtilies

Rinsate water WC4-IISV-W013 5/8/89 GCMS Semivotatites

Rinsate Water WCH-11SV-W023 5/8/89 I Organochiorine Pestic
Organosulfur Compound

Composite 4 Sample Soil WCM-liSV-SAO1 5/9/89 ThiodigLycot



Soil . Oplfcates Soft WCM-1|SV-SAm 5/9/89 l4/lP
Arwnd Savle SoUl WCM-11SV-S%01 S19/89 Arsenic

Basins Ouptqcate Sofl UO(-IlSV-SO02 5/9/89 Mercury
ICP metals
PC~s
Moisture

All saiples of the waste matrix here cleared for army agents by the Arty tab before shipment.
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WASTE NATERIAL INVENTORY

WCC RN4A TASK 2
FINAL REPORT 8/7/89

.............. ......................................... v ...... a ..... ft .....................................................................

DROlUl DATE HASTE STORAGE o1 TYPE OF SAMPLE NO. DATE Of DATE TO COC ?/ REIARKS

NKONEN OBTAINED STAGING AREA HASTE SAMPLE(S) HASTE STORAGE INITIATED (TIN)

6063 4/4/19 HASTE STi. PFE 4/24/39 N

I 6064 4/5/89 HASTE STIG. PE 4/24/189 N

6065 4/5/89 HASTE STAG. PPE 5/23/19 N

6069 4/14/89 HASTE STR. ??E 4/24/89 H

6070 4/14/89 HASTE STRG. (MITY 6/16/89 Y

6071 4/14189 WASTE SIRG. PPE 4/24/89 H

13001 4/14/69 HASTE STiR. PIE 4/24/89 H

I13002 4/14/69 HASTE STk&, FPE 4/24/89 K

1300 4/117/89 HASTE STl. WtE 4/24/89 N

1 13004 4/17/89 HASTE STRG, PPE 4/24/89 H

1 1,3005 4/17/89 WASTE STIR. PWE 5/11/89 H

1 13006 41171c; HASTE STAG, FPE 5/23/89 H

13007 4/17/89 HOLE 36-190 SOIL VE36SI90-SOII 4/1I/1S 6112/89 I
[H36S190-S041 4/20/89

1 13008 4/1J7/S HASTE STkG. PPE 5/23/87 N

13009 4117/69 HASTE STR6. PPE 5/1/89 K

S13010 4/17/69 HVAST[ STAG. PIE 5/1/89 H

13011 4/17/10 HASTE STRG. PFE 0/4/89 Y 5/8 INCH HOSE

13012 4/17/19 HASTE STRG. PEf 4/24/89 x

13013 4/19/89 HASTE STAG. FPE 5/1/89 N

13014 4/19/89 HOLE 36-190 SOIL 1C36S190-SOII 4/19/69 6/12/89 T
iC36519S-5041 4120189

1 13015 4/19/89? ASTE STiG. POE 5/23/89 N

13016 4/19/87 HASTE STR9. FPE 5/11/89 H

13017 4119189 HASTE STRG. rpE 5/1/89 H

07-Auq-89 date



WASTE MATERIAL INVENTORY
wCC RPA TASK 2

FINAL REPORT 8/7/89

-- 0-S.. S ......S..S*.... 'S'E-S'.*AZ ..OR-SS *E . F ........ ...... - ... -* ... *S.... *- .. RSSSSSS* ... SS *SSSC .... **'* I.I 011)1 DATE HASTE ST00AG[ 00 TYPE OF SRIlPL[ HO. DATE OF DAT[ TO COt ?,' REnIIKS

I HNUBER OBTAIHED STGIKS AREA HASTE SAflPLI(S) MASTE STOIAME INITIATED TI/H)

13018 4/19/8V VASTE STAi. PPE 5/1/89 H

13019 4/19/09 HASTE STO9. PPE 4/24/89 N

13020 4/19/89 VAST! STIG. PPH 5/1/69 H

13021 4/24189 HASTE STRG. PPE 5/1/19

13022 4/24/89 BORIN; 36-191 SOIL HC36HI9I-S041 5/9/99 6/13/89 Y
HC36HI9I-5191 5/9/89

13023 4/24/99 GORING 36-19Z SOIL VC36NI92-5041 5/16/99 1/15/89 9

VCt3AIZ-SII 5117/89

13024 4/24/89 BORIH5 36-190 SOIL Nt36S190-SOI1 4119/09 6112189 Y
HV36S190-5041 4/20/89

I13025 4/24/09 VASTE STI. EMiPTY 8/4/89 Y

13026 4/24/89 NASTE STAR. PPE 5/1/699

13027 4124189 HASTE STRG. PPE 5/1/89 x

13028 4/24/89 HASTE ST6G. EMPTY 6116/99

1302? 4/24/89 ýASTE SIRG. FPE 5/11/89 N

13030 4/24/89 HAST[ STlG. PPE 5/11/89 m

13031 4/24/89 VASTE STRG. PPE 6121/6F

13032 4/24/89 HASTE STRG. P9E 5/11/89

13033 4/24/89 LOR]I5 36-189 SOIL Ht36H189-SOIt 4/28969 6113/89 Y
HE36N189-SO41 4/29/8?

13034 4/24/89 VASTE STRG. PPE 5/23/89 H

I13035 4/24/89 BORIi 36-199 SOIL HC36NI89-SOII 4/28/99 6113169 Y

H!36NIO9-SO41 4/28/19

I3036 4/24/89 B• Ng1 36-169 SOIL Mt36MIA9-SOI1 4/28/89 6/12/69 Y MET BUT MILL PROBABLY
MC36NI89-S041 4/28/19 PASS FILTER TEST

1 13037 4/24/89 gORkHg 36-187 SOIL HC36IH87-SOII 5/5/89 6112169 Y

Nt36HI87-S041 5/5/89

13038 41741/9 BORING 36-187 SOIL 8U[6NW87-SO1 5/5/69 6/13/69 Y
4360187-4041 515/99

I13039 4/210/9 HASTE STAG. PPE 5/11/89 N

13040 41241/9 TRENCH I SOIL VE31MTOI-S5I1 5/26/19 6/13/89 Y

13041 4/28/99 HASTE STG. PPE 5/11/69 N

07-Aug-69 date



WASTE MATERIAL INVENTORY
UCC R14A TASK 2

FIMAL REPORT 6/7/89

............................... 6............ ......................SI....S S.........SS.......*S SS S S S RS S S S S

DRUMi DATE VAST[ STORRS[ OR TYPE OF SIPJ'LE NO. DATE Of DATE TO EOD ?/ REMARKS
NUIBER OBTAINED STAWNC AREA VOSTE SEI¶PLE(S) HASTE STORAGE INITIATED (Y/H)

13042 4/20189 SORINg 36-187 SOIL VC30NI57-SOI3 5/5/81 4/13/9? Y
VC36NI87-S041 5/5/8?

13043 412918? lASTE STIS. PPE 6/16/19 Y

13044 4/26/8? fl-i TRENCH SOIL SOIL 6115/19 Y SEE ISO SIMPLE

13045 4/26/6? BORING 36-188 SOIL C36NHIBD-SO)I 5/3/19 6/12/81 Y
VE36NI99-5041 5/3/89

13046 4/26/89 VAST[ STEG. PPE 5/11/09 H

I3047 4/26/6 BOERING 01-063 SOIL VNfl-108)-S021 5/10/99 6/15/89 t
VEC-1083-S041 5/11/89
VCfl-1013-SO71 5/11/89

13048 4/26/99 VASTE STRG. PP[ 5/23/89 N

13049 4/28/89 VASTE STRG. PPE 5/11/89 H

13050 4/26/09 VASTE STAG. PPE 5/11/8? N

13051 5/1/89 NASTE STEG. PPE 6116199 y

13052 5/1/89 HASTE STAG. (fEPTY 6/4/89 y

I3053 5/1/89 VAS1E STG. EIMPTY 8/4/89 Y

13054 511/89 HASTE STAG. PPE & PLASTIC 6/12/6? y

13055 5/1/89 HASTE STAG. PPE 5/23/a9 Y

13056 5/1/89 M-1 BASIHS SOIL Htc-iISu-SAOI 5/9/99 N By0 SAMPLE AVAITINr
VCfl-IISU-SA02 5/9/69 RETUkN FROM DATACHEM

13057 5/1/99 M1-1 BASIHS SOIL HVE-IISU-SBOI 5/9/89 H IS SAMPLE AVAITING
SHf-i]SU-S502 5/9/89 RETURN FROM DATACNIft

13056 5/1/69 BORINS 36-188 SOIL HV36NIO8-S011 5/3/89 6/13/89 T
HC36NI68-S041 5/3/9?

1359? 5/1/99 HASTE S7RG, PPE 5/23/89 N

13060 5/1/89 BORING 36-188 SOIL VC36"188-SOII 5/3/89 6/12/89 Y
3E36HIB8-S041

13061 5/8/89 HASTE STRG. FPE 6/21/99 T

13062 5/8/189 NASIF STG. ImpTY 8/4/89 Y

1306)3 5/8/98 VASTE ST`o. PPE 7/17/89 Y

13064 5/8/89 HASTE STRG. ?PE 5/23/89 N

07-Aug-B? datE



IUSTE MATERIAL IMNW TOAIy

1WCC RMA TASK 2
FINAL WEPOMT 8/7/89

ORUM DOATE VASTE STORAGE OR TYPE OF SAMPLE HO. DATE OF DATE TO COE ?/ REMlURKS
I H'lMER OBTAINED STAGING ASIA VASTE SAMPLE(S) VASTE STORAGE INITIATED (Y/N)

13065 5/1/89 BORING 36-192 SOIL OC36H192-SO41 5/16/89 6/15/89 T
OC3}6H92-5191 5/17/39

I3066 5/8/99 HASTE SIRC, PPE 6/10199 Y

13067 5/8/89 HASTE STRG. PPE 5/23/89 H

13061 5/8/89 BORING 36-192 SOIL HC36H192-S041 5/16/89 6/15/89 r
HC36H192-SI91 5117189

13069 5/8/89 BORING 36-191 SOIL VC36H191-S041 5/9/89 6/13189 Y
HC36HI91-5191 5/9109

13070 518/89 HASTE STRG. PPE 5/23/19 N

13071 5/6/89 HASTE STAG. PPE 5/23/89 N

13072 5/8/89 HASTE STRG. ERPTY 8/4/89 Y

13073 5/8/89 BORING 36-191 SOIL MC36NI91-5041 5/9/89 6/13/89 Y
* 9C36NIHI-SI91 5/9/89

13074 5/8/89 BORING 36-191 SOIL UC36NI91-5041 5/9/89 6/13/89 1
SVCU36HI91-SI91 5/9/89

13075 5/08/09 CORING 36-192 SOIL Ht31HN92-S041 5/16/69 6/15/89 Y
1H36KH92-Sl9I 5/17/89

i13076 5/10/89 HVST[ STR. EMIPTY 6/16/89 Y

13077 5/10/89 VASTE STAG. [MTY 8/4/89 Y

13078 5/10/89 VAST[ STAG. PPE 6/21/89 Y

13079 5/10/89 HASTE STAG. !PE 5/23/69 N

13080 5/10/89 BORING 36-191 SOIL HC36HI91-5041 5/9/99 6/13/89 T
SH360191-S191 5/9/89

13081 5/10/89 BORING 36-192 SOIL V1360192-S041 5/16/89 6/15/09 y
VC36tI92-S191 5/17/89

13082 5/10/89 HASTE STRG. PPE 6116189 Y

I 13083 5/10/89 BORING 36-192 SOIL UC36MI9Z-S041 5/16/89 6/25/89 Y
MC36Hl97-SI91 5/17/89

I 13084 5/10/19 BORING 36-191 SOIL UC368191-S041 5/9/89 6/12/89 Y
SVC36MI91-5191 5/9/89
I 130865 5/10/89 HASTE STAG. EMPTY 8/4/89 Y

13096 5/10/89 UASTE STAG. Prr 5/23/89 H

13087 5/10/89 VASTE STRG. P[E 5/23/89 H

07-Rug-89 date



WASTE MATERIAL IMVETTORY
UCC RMA TASK 2

FINAL REPORT 8/7/69

DRUM DATE VASTE STORAGE OR TYPE OF SIMPLE NO. DATE OF DATE TO COC ?/ REMARKS
NUrlER OBTAINED STAGING AREA HASTE SAMPILES) MASTE STORAGE INITIATED IY/N)

13098 5/108l BORING 01-083 SAIL VCh-IO83-SO21 5110/19 6/15/89 T
NCM-I083-5041 5/11/8?
HCM-1083-SO71 5/11/8?

1309 5/10/89 HASTE STRG. EMPTY 6/21/89 Y

13090 5/10/99 VASTE STAG. PPE 5/23/69 N

130?1 5/10/9 BORING 36-192 SOIL 9r36Nl22-SO41 5/16/89 6115/89 T
8C36"192-SI9I 5/17/89

13092 5/10/89 BORING 36-192 SOIL MC36N192-S041 5/16/89 6/15/69 T
VCH3H192-SI91 5/17/89

130?9 5/10/A9 HASTE STAG. EMPTY 6/16/?9 Y

13094 5/10/99 HASTE STAG. PPE 8/4/89 Y 5/8 1N8H PUMP HOSE

13095 5/10/89 HASTE STAG. PPE 6116/89?

13096 5/10/19 HASTE STAG. EMPTY 0/4/69

130?7 5/10/89 WASTE STRG. EMPTY 6116189 Y

13098 5/10/89 HAST[ STAG. PPE 5/23/8? N

13099 5/10/89 WASTE STAG. PPE 6116/A9

13100 5/10/89 WASTE STAG. PPE 5/23/19 N

13101 5/11/89 M-1 BORING 6 SOIL VCn-1006-S71 5/23/19 6/15/89 Y
HVll-100-0191 5/23/89

13102 5/11/89 VAST[ STAG. PPE 5/23/89 N

13103 5/11/89 OASTE STAG. PPE 611618? Y

13104 5/11/69 BORING 01-083 SOIL HCn-1083-SOZI 5110/89 6/15/89 9
EMI-J083-S041 5/11/89

VEM-1083-SO71 5/111/9
13105 5/11/8Y HASTE STAG. PPE 6/16189 Y

13106 5/11/?9 CORING 36-193 SOIL HC36S193-S001 5/16/89 6/15/89
OC365i•3-S041 5/160/?
HC36SI93-5121 5/16/89

13107 5/11/89 HASTE STAG. FFE 6116189 Y

13108 5/11/89 HASTE STAG. EriPTY 6/21/89 Y

13109 5/11/89 HASTE STAG. EMlTY 8/418?

07-Au9-89 date



UASTE MATERIAL INVENTORY

,CC RMA TASK 2
FINAL REPORT 8/7/89

&

ROUM DATE WASTE STORAGE OR TYPE OF SAMPLE NO. DATE OF DATE TO COt ?/ REMRKS
NUMBER OBTAINED STAGING AREA VASTE SAMPLEIS) WASTE SICRA;E INITIATED (Y/H]
--------- --------------- ------------------ ---------- ---------- --------------- ---------------------------- I

13177 4/5/89 WASTE STAG. PPE 8/4/987

13178 6/5/89 WASTE STRG. PPE 8/4/89 Y 5/8 INCH PUMrP KOSE

13177 615/89 HASTE STR&. PFE 6/16/18 Y

13180 6/5/89 WASTE STRG. EMPTY 6/16/89 Y

I 3181 6/5/89 WASTE STRG. EMPTY 6/211/8?

I13162 6/5/89 VASTE SIR&. PFE 6/16/89 Y

I13183 6/5/69 Ml-I BORING 7 SOIL 9C1-IDQZ-SOOl 6/8/89 6/15/89 9

WCM-1002-S041

tEM-1002-S071
I 131B4 6/5/P9 WASTE STAG. f'pE 6/16/99 Y

I 13195 6/5/89 NASTE STAG. EMPTY 8/4/8? Y

SOIL SAI•lES LISTED WITH ORIGINAL SAMlPLE LOCATIO.N OR0S ARE IN STAGING AREA.

07-pug-89 date



WASTE 1ATERIAL INVENTORY
UCC RMA TASK 2

FINAL REPORI 8/7/89

UM011 DATE BASTE STORAGE DR TYPE OF SABLE NO. DATE OF DATE TO COC ?/ iEIARKS

NUMBER OBTAINED STAGiNG ARE# IRSTE SMAPI11S) WASTE STORAGE INITIATED (W/N)

13132 5/23/89 TRENCH 2 SOIL VC36tT0O2-SISI 51231/9 6/13/81 y

I1313 5/23/89 HASTE STAG, PPE 6/4/89 Y

13134 5/23/89 WASTE STAG. PPE 8/4/89 Y 5/8 INCH PUMlP ROSE

i13135 5/23/89 M1-1 BORING 6 SOIL NCf-1800-SOl 5/23/89 6/15/89 Y
MCI-I006-O0Il 5/23/Al

13136 5/23/89 fl-I BORING 4 SOIL Vtfl-I006-S071 5/23/89 6/15181 Y
VBC-IO06-DI9I 5/23/81

13137 5/23/91 BASTE STAG. PPE 6/16/89 Y

13138 5/23/81 WASTE STAG. EMPTY 8/4/87 Y

13139 5/23/89 VASTE STAG. EMPTY 7/10/89 Y

I13140 5/23/89 WASTE STAG. FPE 6116189 Y PLUS PLASTIC

13141 5/24/87 WASTE STRG. PPE 6116189 Y

13142 5/24/81 VASTE STAG. PPE 6/16/89 Y

13143 5/24/819 ASTE STRG. PPE 6/16189 Y

13144 5/24/69 WASTE STIG. PPE 6/16/89 Y

13145 5/24/81 BASTE STMG. PPE 6/16/18 Y

13146 5/24/89 WASTE STAG. PPE 6/16/89 Y

13147 5/24/89 WASTE STAG. PPE 6116189 Y

1 314e 5/24/89 BASTE STIG. PPE 6/16/89 y

I13149 5/24/81 BASTE STAG. PFE 6116/89 Y

13150 5/24/89 VASTE STRG. PPE 6/16/89 Y PLUS PLASTIC

13151 5/24/A9 hl-I BORING A SOIL VCfl-1008-5071 5/25/89 6/i2/89 Y

13152 5.24/Al M-I BORING 5 SOIL MCM-1O05-SO71 5/25/89 6/15/87 y
vCfl-1005-SO01 5/25/59

VCM-1005-SOZI 5/25/89
VIC-0O05-504I 5/25/89

13153 5/Z4/A9 WASTE STRG. EMPTY 6/16/89 y

13154 5/24/81 BORING 36-194 SOIL VCM136LI94-S00I 6/15/81 6/21/89 Y

07-Aug-89 date
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I
WASTE MATERIAL INVENTORY

WCC RIA TASK 2
FINAL REPORT 8/7/89

........... s................ ....................... S...•SS..........S.S....a... ..S..S..U..SSSSE.. ...........

I ORUM DATE VASTE STORAGE 0R TYPE OF SAMPLE NO. DATE OF DATE TO COE ?/ REMARKS I
I NUMBER OBTAINED STAGING AREA MRSTE SAfiPLE(SI MASTE STORAGE INITIATED (Y/N) I

I MCM36LI94-S041
9tf136LI14-S121

13155 5/24/8? VAST! STAG. PPE 6/4/89 Y

13156 5/24/89 MASTE STIG. EMPTY 6/16/B9 Y

13157 5/24/89 VASTE STR. EMPTY 6/21/6U Y

13158 5/24/89? VASTE STRA. EMPTY 6121189 Y

13159 512418? MASTE STAG. EMPTY 6/16/99 Y

i13160 5/24/89 M-I BORINg 3 SOIL v~M-IOO3-SO21 5/30/89 6/15/8? Y
EMI-1003-5041

13161 5130/89 M-1 BORING 4 SOIL VCM-1004-5021 5/30/89 6/15/89 Y
UCM-1004-S041 5/30/8?

1EM-1004-S071 5/30/89
I13162 5/30/89 MASTE STRG. EMPTY 6/16/89 Y

I13163 5/30/99 WASTE STRG. EPE 6/16/89 Y

1 13164 5/30/69 WASTE STOG. EMPTY 6/16/19 Y

13165 5/30/8? MASTE STRG. EMPTY 6/21/69 Y

13166 5/30/89 WASTE STAG. EMPTY 6/16/89 Y AT 36192 6/6

1 13167 5/30/8O WASTE STG, EMPTY 6/16/89 Y

13169 5/30/69 WASTE STAG. EMPTY 61211/9 Y AT 36192 616

I 13169 5/W0/8 ASTE STRG. PPE 6/16189 Y

13170 5/30/89 ASTE STFG. PPE 6121189 1

13171 6/5/89 NAST[ STAG. PPE 6116199 Y

1 13172 6/5/89 6AST1 STRG. EMPTY 6/16/89 Y

13173 6/5/99 WASTE STAG. PPE 6/16/89 Y

13174 6/5/89 ORING 36-194 SOIL C36LIP4-oS01 6/15/89 6/21/89 Y
VE36LI94-S041
W1361I94-5221

I 13175 6/5/89 MASTE STAG. EMPTY 6116189 Y

2 13176 6/5/89 VASIL STRG. EMPTY 6116189 Y

07-A•9-h9 date



WASTE MATERIAL INVENTORY
W4CC RMA TASK 2

FINAL REPORT 8/7/89

DRUM DATE HASTE STORAGE OR TYPE OF SAMPLE NO. DOTE OF DATE To CtE ?/ REMARKS
INUMlBER OBTAINED STAGING AREA WASTE SAMPLEIS) WASTE STORAGE INITIATED (Y/Nj

13110 5111/89 BORING 36-193 SOIL VE36SI93-SOO1 5/16/99 6/15/69 Y
IC3651?3-SOA4 5/16/89
IC36S11f-5121 5/16/69

13111 5/16/89 HASTE STAG. EMPTY 5/13/89 Y ROLE IN MALL of
DRUM, RETURN TO WESTON

13112 5116/69 BORING 36-194 SOIL E34LI194-SOOI 6/15/89 6/21/89 Y
VC36L194-5041
UC36LI94-S12I

13113 5/16/89 BORING 36-192 SOIL NC36HI92-5041 5/16169 6/15/19 Y
It36HI92-5191 5/17/19

13114 5116/69 WASTE STOG. PPE 6/16/89 Y

13115 5/16'89 BORING 36-192 SOIL UC36NO97-S041 5/16/89 6/15/89 Y
OC36HI92-SI91 5117189

13116 5/16/89 BORING 36-192 SOIL NC36N192-5041 5/16/89 6/15/69 Y
VC36K192-5191 5117/89

13117 5/16/e9 BORING 36-192 SOIL VE36NI92-S041 5/16/89 6/15/89 Y
V[E36NI92-SIOI 5/17/89

13118 5/16/89 BORING 36-193 SOIL UC36SI93-SOO1 5/16/89 8121/ 9 Y
I WC36SI93-S041 5/16/69

VC365193-5121 5/16/69
13119 51161/6 WASTE STRG. PPE 5/23/8? N

13120 5/16/89 WASTE STRG. PPE 6/16/89 9

13121 5/16/69 BORING 36-192 SOIL Wt36HI92-SO41 5/16/9? 6/15/6? r
VE36M192-5191 5117189

I1312 5/16/67 WASTE STRG. PPE 6/16/69 Y

13123 5/16/69 WASTE STAG. EMPTY 6116/89 Y

13124 5/16/69 n-1 80RINg 7 SOIL ocl-1007-5O71 5/22/87 6/15/89 Y

13125 5/16/69 WASTE STR;. EMPTY /171/? Y

13126 5/16/89 WASTE STAG. PPE 6/16/189

13127 5/16/89 VAST[ STRG. PPE 6121189 Y

13128 5/16/89 WASTE SIG. EFMPTY 9/4/09 Y

I3129 5/16/69 VAST[ ST1G. EMPTY 6116/9

13130 51/16/89 VAST STRG. PPE 6/16/89 Y

13131 5/23/89 WASTE SIG. EFMPTY 8/4/89 Y

07-Aug-69 daete
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GROUND WATER OBSERVATION WELL REPORT

.of•*,,oO Al- t/• P" /•,A Well No. 0o/0 t3
)ote Completed, --- . Original Depth Aquifer _/-MAu,-t..l

-ispected By Date

:hecked By Date Depth Interval

Elevation of top of surface casing /
riser pipe.

Height of top of surface casing/ riser *. 0 1 lr)
Sround pipe above ground surface
levotion

o, • Depth of surface seal below ground • 0 I-.)
surface 3.0

0. Type of surface seal: ei. ,,W
Z)*n-J Pe-& e~j, 0-0(,L0. q. - i;v . ro -(

6 ~~1.0D. of surface casivng. ,:
Type of surface casing: •'

Depth of surface., casing below ground 0. ) .

1. 0 . ,of riser pipe.. o
Type of riser pipe:-

I I s~c~i4L. 4 L(e. ic
Diameter of borehole Io' 6''
Depth of borehole - ..

Type of bockfill:, # '3 1 4
O.o-•-

,,. ,o, of se ,. al. (0)

Elev.AEI'~bottom of seal.L

Type of sand pack.-#/O#W€ .,j.0
S-- Dept of top of sand pack. . (,.()

E-- ,v. fp`Ryopof screened e
: ...' .-'- Type o 'TFeened section: (_P_

S' --- j Descib openings * o-o" - 'f./.)I -Flo/____¢.
1. D. of screened section. 4.0 ;vicA

S-,,Elev.t •bottom of screened section. /i". ,
Length of blank section. "0

= " ,Elev.,/( bottom of plugged blank /73
sElev.• boolom of sand column. /iF.i0iýi¶

Type of backf i1ll beloa ,observytioa,

E- lev.(gip of hole..g'



GROUND WATER OBSERVATION WELL REPORT

R--•-CT ,, .o. f ,,,e, To .k Page of

OCblON Se 2- / 9 Well No.
ate Completed. - Original Depth Aquifer h ,
,spected By Dote

hecked By Date Depth Interval

4 Elevation of top of surface casing/
riser pipe. --

Height of top of surface casing/ riser
;round , pipe above ground surface. 12
e "o Depth of surface seal below ground0. surface 3.•

,,Type of surface seal:,
,, " tO,%in,

1.D. of surface casing.
Type of surface casing:

Depth of surface- casing below ground 33

_ .D. of riser pipe. ,,

Type of riser pipe: g ].O. s;.eJ4 J&

I Diameter of borehole 10 in.

Depth of borehole

< Type of backfill: A/)

Elev./depth top of seal. .23/ IS"
I Type of seal: CrA0rNj+e- . e I)p+z

Elev./depth bottom of seal. •"33.Of 8.•- 1
.-. Type of sand pock.Caairer1A *020- rV.

Depth of top of sand pack.

1 - ElEv./depth topof screened section.
:' IType of screenedseto:PC

, Describ Ani s- /o6/"

I I.D. of screened section. AiZ.

1 - Elev./depth bottom of screened section.

I < Length of blank section. I .I'•'i"

Elev./depth bottom of plugged blank -
section. bottom
Elev./depth bottom of sand column. *,s.41 0-

I; ! • iType of backfill below observation

pipe. IV 1
L '.. Elev./depth of hole..



GROUND WATER OBSERVATION WELL REPORT

RC Pge 'CTrSenk of

ocA rlION :C 12Well No.-36 ,?

ate cw eted Original Depth Aquifer - Y"Wi/ ik•;k
ispected By Date

"hecked By Dole Depth Interval

Elevation of top of surface casing/
riser pipe. / /

Height of top of surface casing/ riser

;round pipe above ground surface
levotion •a.o. ., Depth of surface seal below ground

0. surface
*0 Type of surface seal: £n ...-'S hrtanq%3rn

to 1.D. of surface casing. $

Type of surface casing: J . d I¢ e_

Depth of surface- casing below ground .

I.D. of riser pipe. of /- in

"Type of riser pipe: L- Scleurle-

D D•

Diameter of borehole 10 in.

Depth of borehole

S. Type of backfill: 11:

Elev./depth toa of seal. .7_C

Type of seal: i,,,,, e P 1

Elev./depth bottom of seal. "31.2/3--,
I. _._.: - Type of sand pack. CaIoAO ('0"O

Depth of top of sand pock. S

I "- Elev./depth top of screened Aection.
: - Type of screened section: - "

Describe openings A/O 10 (010-"1
S ci ++ ee

- I.D. of screened section. ;n

"I J - Elev./depth bottom of screened section.

Iu Length of blank section.

a ll Elev./depth bottom of plugged blank S ,zl

,L Elev./depth bottom of sand column.

I ...... Type of backfill below observation
I I pipe. A/

Elev./depth of hole. .



GROUND WATER OBSERVATION WELL REPORT
'RO~ECT Qcu0jut % rect Its *;,Pbge L.of

OC...ION See- 26-0 WellNo. 3K-1k?
)ate ComOetre Original Depth Aquifer j1/,"'U-,

ispected By Date

:"hecked By Date Depth Inlerval-

Elevation of top of surface casing /10
riser pipe.

Height of top of surface casing/ riser
;round pipe above ground surface 1.9 LS

levotion S'a39.• Depth of surface seal below ground

0. Tpeo surface
Type of surface seal: Ce -

t . D. of surface casing. beo gonType of surface casing- 41 "2pare

_z+ee-l ,,,,A lock•;., C,.10

Depth of surface- casing below ground .. 3+

_ 1.D. of riser pipe. itin
Type of riser pipe:. '1] fC sc•eW1.4

I 1/0 Pvc (+L.re&A \~ I

Diameter of borehole

Depth of borehole ____..._

,... Type of backfill: A4 Y
, 1 Elev./depth top of seal. "3L./3,"

I • Type of seal: Pe,-teo,-4  Pe I I,+,
Elev./depth bottom of seal. _"1_33, 9JI.0'

-_ Type of sand pack. (olQUAr ../0" -;).

-" Depth of top of sand pack.

) - " Elev./depth topof screened section. M __.__,_____

2' - Type of screened section: P.

- Describe openings-./#O 10 (.010"

--" I.D. of screened section. . iJ .

- Elev./depth bottom of screened section. S',)<5.2'-Oj

I Zi Length of blank section.

I CM Elev./depth bottom of plugged blank

"section. . .
Elev./deplh boatom of sand column.

I ,1 I Type of backfill below observation
Elev pipe. o l

' :Elev./depth of hole.. S'-Z ?. /;).4"



GROUND WATER OBSERVATION WELL REPORT

'RQ4ECT DIi ige . of

.OA-,, ION 3 6- Well No.

)ate Completed L//,• Original Depth Aquifer M i.,,

"-ispec ted By Date

:hecked By Date Depth Interval-

. Elevation of top of surface casing/
riser pipe.

Height of top of surface casing/ riser .'- '
Sround pipe above ground surface .. 7 I.s'
levation 53.

o Depth of surface seal below ground
I0. .surface / 2.o.

iO Type of surface seal: Ce S0 1  ar

0. q
1... of surface casing.
Type of surface casing-C Sguf

se A

Depth of surface- casing below ground

i.D. of riser pipe. in
"Type of riser pipe: Jf•.11. ;SCkeL 1o; • q~~~o ý,v÷l,-,•,q

, Diameter of borehole tO ir

Depth of borehole

.. . Type of backfill: A161
, .Elev./depfh to Of Seal, 5,A30./ 3.oK ', Type of seal :4°bnAo t Pe._Elev./depth bottom of seal. -•':/''

- Type of sand pock. CSeifnoAn /0 , -O
-- Depth of top of sand pack.

S-" Elev./depth topof screened section.
I I Type of screened section: PVC ,

Describe openings 1V I 10 (.010")
"- S at-t'ed

I.D. of screened section.

Elev./depth bottom of screened section. ____________

Length of blank section.
L I F- Elev./depth bottom of plugged blank

"sec tion.
Elev./depth bottom of sand column. •Jl.,o0,Kftj Type of backfill below observation

i..-I . .Ipipe. ofhl,
: l . :: Elev./deplh of hole.. i •g./j O.



GROUND WATER OBSERVATION WELL REPORT

PROJECT ,ku mn)"fts0";^ ffSeQ -Qsk S, PageS,.q

LC., i"lON Sec 3 '- Well No.

Date Completed Original Depth Aquifer TýP,,er

Inspected By Date Fn -r f i-a +jQ9A

Checked By Date Depth Interval

Elevation of top of surface casing/
riser pipe.

Height of top of surface casing/ riser -. 4"

Ground pipe above ground surface LLL g,

olevotion L Depth of surface seal below ground
0. surface
00 Type of surface seat: CCr,.e1/

0..

I.D. of surface casing.
Type of surface casing: A1" - L.e

Depth of surface casing below ground ,

I.D. of riser pipe. 41;),
"Type of riser.pipe:. 1D Se1W.

U I I 'G Pv~c- (tlvitnjeAý
I, ] Diameter of borehole _ O___

Depth of borehole

SrH Type of backfill:

Elev./depth to of seal. ,_--______-_
Type of seal: t__,,__,________lo- ___

Elev./depth bottom of seal.

cI • __ Type of sand pack. ColtaraAnn -

-- Depth of top of sand pock.

o. -- '- Elev./depth top of screened section. s3•O.ab_.
; Type of screened section:PVC

---" Describe ot enings A/0 ,O

I.D. of screened section.

Elev./depth bottom of screened section. •

F ,Length of blank section.

SI s ioElev./depth bottom of plugged blank . .
L IF 1 section. .5.1/.3 129.0

Elev./depth bottom of sand column. -107'1/.77.o'

Type of backfill below ob ervation

"pipe. (1-,o1t:, Li N i et.C
Elev./depth of hole. .S o8,3/'O.Q



GROUND WATER OBSERVATION WELL REPORT

Rfl C mLti A A r [Sge e of
O(.L., o. "c 1 C'- Well No.
late Completed -// ? .. Original Depth Aquifer 1Denver

ispected By Date F-or__,,____i f A

hecked By Date Depth Interval

Elevation of top of surface casing/
riser pipe.

4 Height of top of surface casing/ riser I/.
;round pipe above ground surface. _S/
levations.-S3,16ff

.0*/ .. Depth of surface seal below ground
0. surface se.O/

0. Type of surface seal: Cemee%

I. D. of surface casing.
Type of surface casing:

Steol ,&;+k /o,; ck o

SDepth of surface- casing below ground L 3
I I. D. of riser pipe.

Type of riser pipe: Iq -J. ) jsc 1,e

K Diameter of borehole /0 in

Depth of borehole 6'.'. o

. Type of backfill: /AJ

E le v ./ d e p th to p o f s e a l. - _ _1_ ._ _ _ _ _,

Type of seal: RPeto.;±Q- Pe I-lets
Elev./depth bottom of seal. s.(•/W '0

.__ Type of sand pock. Calcrak t()--o
Depth of top of sand pock.

I --- Elev./depth top of screened s clion. ___,________

I Type of screened section: VC

Describe pe ings Mn -0 •,lO

I.D. of screened section.

Elev./depth bottom of screened section.

Length of blank section.

J L Elev./depth bottom of plugged blank
""section. S1 / •

Elev./depfh bottom of sand column. s 1./ .

I L Type of backfill below observation
"I 1 I pipe. A.1)

Elev /depth of hole..



GROUND WATER OBSERVATION WELL REPORT

ýR9ý)EC T 10" 4-sk- 2- Page L .of L
.O.,.- CION C 3 ". Well No. 3
)ate Completed S '- Original Depth . Aquifer

nspected By Dafe

:fhecked By Date Depth Interval

Elevation of top of surface casing/
riser pipe.

Height of top of surface casing/ riser "-
Ground pipe above ground surface-"l1evotion

-ev,/,on Depth of surface seal below ground " -

s"- ( .00 surface 3
S •1.SD 'f.' ~Typj of surfqce seal: 4•4•.

o l.D. of surface casing. , 6

Type of surfae casing:

Depth of surface- casing below ground 4"q

1. D. of riser pipe. 2 -. o
Type of riser pipe:-I f~,c. fl

, Oiometer of borehole
,I Depth of borehole

. . Type of b ackfil l: _ _ _ _ _ _ _ _ _ _

Elev.jdbp top o/ sep% .
Type of seal: ,-of; sa . -
ElevA I)tbottom of seal.

DType of sand p ack .#t- #r,-
ypt of De p of sand pock. #* 4 W" 4J)

- Elev. tD opof screened seo.i. 10
- Type of screened section:-

2!'1-, ="/•ri¢•o4: Desr.b openingso (,. -*

""f I.D. of screened section.

Elv.vetr bottom of screened section. 5 7 (i)
I Length of blank section. /. 0 '(4)

o".4J, /ky Elev./6(!ý bottom of plugged blank 1(0: )ftl $ ,l ,.,.. sectior.4J ElJottom of sand column. /.' '(PZ)

I 1 Type of backfill below observation

I pipe. 2,z-'•"D..

Elev./depth of hole.. / (44. )



GROUND WATER OBSERVATION WELL REPORT

OJECT RmA Page Of
CATION S"e r OA ok 3(o Well No. :36MlI

,e ... ,leted 6.h(0 Y2 Original Depth .Z.((4) Aquifer

pected By Dote
ecked By Date Depth Interval-

Elevation of top of surface casing / - j-,
riser pipe.

i • •:•Heig•ht of fop of surface casing/ riser "r,0(•'

ound pipe above ground surface

-• , ,.Depth of surface seal below ground .0. 0. surface
SIL-¶)' SA'4D5 L-sc 0. Type of surf ce 'seal:_________

i..~L Li.,-., l.D. of surface casing. 6 ~uAe
4 J *Type of surface casing-" : ' CR

__. D Depth of surface. casing below ground YG ,(+ )

1.D. of riser pipe. L" 1t1C4•

Type of riser ptpe:

Diameter of borehole /0.0 i
Depth of borehole "

Type of -eo -o ,-r 0 J 5-.0'

Fr L 0ý I Elev.f(ýtF:1,ho of seal. ?O(f
~A-~ ~ l~,9.v+ - Type of seandl:_____

Il.k- Type of sand pock. q. o04Depth of top of sand pock. _ .

70- qo 0-P) Type of screened section:

""-�5~I -s s -Describe openings 1'<_

+, cTA•-'/ .. I ,,J _ . .D . of screened section.

4.,L4*Elev.1 ~jbottom fsreee section. -7- 3 ' 14

. Fu . Length of blank section. 1.

Sorlev t)bottom of pu blank -."Lo (jo )
5 11 k1  section.

e v .. •. ,,' l.' Elev. epib! bo'tiom of sand column.

zo.5 b4. Type o backlill belqw observation
-V pipe lG .,.Vy, 

SI Ii•,.+,.lv(ý •.p.,h of h ,ole.o 0-+ G(+)
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APPENDIX H

QA/QC DATA ANALYSIS

QUALITY ASSURANCE - APPENDIX H

Trip Blanks - A trip blank was shipped with every cooler of samples sent to the laboratory.

A total of 29 trip blanks were analyzed for volatile organic compounds (VOC). Table H-1 is a complete

listing of trip blanks from this program. Five of the trip blanks indicated the presence of chloroform and

two of those eight also indicated the presence of acetone (ACET). The average concentration of chloroform

detected in the five trip blanks was 46.6 ,g/L. The range in concentration reported in the trip blanks was

from 2.3 to 66 ag/L. The concentrations of chloroform and acetone in the samples corresponding to the

trip blanks with detections of chloroform and/or acetone was less than the method detection limits for those

analytes.

The source of the chloroform is believed to be the sampling crew. Chloroform for Army agent screening

samples was with the sample crew for 7 out of 8 of the sampling activities that chloroform was indicated in

the trip blank.

Field Blanks - Field blanks were collected at the rate of 1 per 20 water samples per area. A total of four

field blanks were collected during the sampling program. Table H-2 is a complete listing of field blanks

from this program. Two of the four field blanks indicated the presence of sodium. No other analytes were

detected in the field blanks. The concentration of sodium indicated in the field blanks was 1,950 and 3,100

u&g/L in samples WC 89G-005 and WC 55C(005, respectively. Very high concentrations of sodium were

indicated in both of the associated groundwater samples, which were both sampled immediately prior to

collecting the field blanks. The concentration of sodium in sample WC 89G001 was 1,800,000 ug/L and in

sample WC 55G001 it was 2,200,000 ug/L Based on the extremely high concentration in the groundwater

samples it is likely that the concentration detected in the field blanks is a residual from the preceding

groundwater sampling event.

&

H-1
(1111IC02-3500)(FALAPH)(10/05/90).I
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Decontamination Rinsates

A total of 40 decontamination rinsates were collected during the field sampling program. Table H-3 is a

complete listing of decontamination rinsates from the program. Decontamination rinsates were taken from

each of the sample collection activities as listed below.

Number of
Sample Activity/Media Decontamination Rinsates

Groundwater Sampling 19

Boring Installation/Soil 11

Exploratory Trenching/Waste 7

ISV Sample Collection/Waste 3

40

Target analytes were detected in 23 out of 40 of the decontamination rinsates indicating that the

decontamination procedures were not perfect. However, the concentration of analyte detected in the rinsate

was generally less than 1 percent of the concentration detected in the associated samples indicating that

decontamination was adequate for this program.

Duplicates

A total of 20 duplicate samples were collected during the field program. Table H-4 is a complete listing of

paired sample and duplicate data. Duplicates were collected from each sample media as listed below.

M ia Total Samples Number of Duplicates

Groundwater 35 6

Soil 47 11

Waste 18 3
100 20

H-2
(1111"C02-3S00)(FALAPH)(1/09/90).2
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Comparative evaluation of the sample and duplicate analytical results indicates very good correlation and

reproducibility for paired data in each of the media. The high degree of correlation indicates that the

samples are representative of the actual condition at the site.

( I 11C02-3SOOXFAL.APH)(1O/O5/90)3 
H-3



- -�-.'� -.--- -- 'U.- - - - - - _________________________

* 4 4 4 4 4 4 4 4 4
2 Z 2 2 3 2 2 2 2

- - 00

5
I 4 4 4 4 4 4 4 4

K 3 2 2 2 2 2 2 2

- - a @

4 4 4 4 4 4 4 4 4
4 2 2 2 2 2 2 2 2 2

I

I
a' 4 4 4 4 4 4 4

2 2 2 2 2 2 2 2

0

* V.

S a' 4 4 4 4 4 4
-- _ _ 2 2 2 2 2 2 2 2 2 1

S., I
� z a

U -�
- 0-

4 S
- 20
-' - -
- 0 a -a -a- C C C C C C C C C-, a- * - a a a a- - - - - 4 - 4 - 4 - 4 - 4 - 4 So -

a U. 22122 �2�2�2 -a
a a a a a a a a a

* 0 0 S S S 0 0 5

B B B B B B B B B
.- S-.S--0--*--.-.e--*--

a ii
-J ma

�

I I I I I I I
* 4 5 4 * 4 0 4 5 4 0 4 * 4 * 4 * 4 -

i
a a *

o N N a
* a a a . a S

9 0� 0.� 0 a'.! a' S a' S 4*5 40404

2 * 2 * 2 = 2 -a'

i i I I a I I I I:
g g K

- a
.1

-�

U U U U U U U U U

I I U u
a a a a a a �



.4 4 4
z z N

- - U 0

1 4 4 4

4 4 4 I
4 2 N N

I
6

4 4 4 �
N N N

0

0. 4 4
- S

- N N
- aI

N

S I --
5;

- 6 6 6

0 - - - I:
* U U =

0-
* * * 0
* 0 0

N N SM
* 0 0
-4-4- � VI I I

S���1 I!
5

5 .4 * 4.
- N - N -a a a

I

a* S I
U

a a a S
U 04040
S * N * Z * Z

a a a

I. ft - S S I
b K 858

I
-0 ft - -

8
- - �

--- A



* 4i

2~B ; 2 2 2 2

z - z z Lg

4 4 4 4 4 4 .4 t2

47 2 7 7

3i 3i 3i 3
on oft z

Wk 4 l in a4 04 m . 4 f on .

2 2 2 2 z z



IF

1 4

-- a.
U

N4 
-

•I i "111 111 1111 1111 111 1111 1111Ii! 
i ;

i 

1 1 1 

B, 

, . t



L4

i=

•a

1 4

I I

'B 4 1
Sj Jz

o£

- N I
6S

S i! 11 --



II
4
3

-- q U

S
1 4

3

- - U U

I

U 4
3

I
I

4
3

3

a
4

3

=0 iimu B
a 0
- I - -* I C
- 9 0

-4
a �
*

a
B
0

ii
maI 1 .3

I I
.4

a-3 1
I

I * a
U ml

a

g . 0
0

a Ii
C U

* -3

* a3

A I - -

I 3 1 �i�tiii
� -

wIu��E

M�wRii



d - .... - - -

4 4 4

g

aE
4 4

U ,

--a. ,

4 4 414 2 U U

!!I

•lll ||li||l lll lllllli i I

A .. • - . i. ,



' ! !I

j- '1

i-

• ..



i
ft *-: 1!

� -- n-�--� --aaaaaa -- aaaaa .da aaaaaa

�858�3uEa �858MV1tI
-- a. - -

ii 1�i I I
me me 0 6

5
I V
-�60 = -.

o a a
fin nn ft ft

i
4

III 111
383 338 N

4
4 4

K

I I I
* 4 0

S

- - - a

o a 4 S

I 0 L
S

0

S

- - a
0 ; �.

- a - -cc I �i --

� 2!
0� S

* 0=
* . . C
* S -

2 1 1 -
See a cease

a - a a ***�**�� Ca

w w w

- a -a 0I 4

*a�N�Oft Oft a-N�Oft *

N -
aaa aaaa aa

0

a e ! �S S

a a a a

- - -3

I "1
a -

- * a . a a a!J�.



-� *� r

I

I
-- . S

B
I
�-6@

a

1
U

S

*..� I-
I

-u 0

- g..

i
-S

S

a- a

iii

I ii
ma

.3

z�E
S

* A
I:
3;

6 1:
S - -c

a .1a 9-,

.4 -

j



-----

, VI

~o!I!!iI!

I!!t!!
4• t'.

; 11 tli t111 111 1111 111 111 II
i " • • ** "• ' • "• "• " "



luoull ''''I''''

�85�V�f�¶ I
a 0

[. - E 0

I

I
z a

II
* - *6�

a

* I a

2

a
-0 -

- --

R 5
0 aI

-u
a:

S 0

* 9-

V

B

ii
eoSee�S! O 0000

-' @0000000 a 00000800

* 9- 9



j

Ca

I

a 0 a

.a

d d

wo

a

- a!

a 4

a M il

" ISiii
af



�5858�V�f� 5e5a�
-. -a. I I

* 0

5

N

ft ft

a

III

..d .S -

�I

*0 a
S

p.. -

S -- Ri
0

.0 C 00 00
Si - 0-

S

-� -- --

a -� c -� 53
- a a

3
3 3

* .. - ..
C - ft -

0 5
C .a . C

o p- S *'*
- a - -, Br
B B

�2 .3
- 000000 5*

w
--- -- V

a...-' a-

8

- ��--

� �555aE�
5, S.

3 -
- ft I:
a - 3 -;

I � z I:-§e3u3333�I3at3IIIII �
355N555��55W Uenr-ft

S S

a---

z



ii
I2S!I!�fl

aaa aaaaaaaaa aaaaaaaa

iii
- - a w

I I I
0 0 0

a a a

a
V V V

00

I I
a N ft

- b- -- a aU

K
4 I

4 44 4
2

I
* a a

0

- a

tfl a -

I
a

20 -. -
No @0 ii

0-
0

3 -' -- - b- a-
- -E -'
- C C

* 0
-4 = I S
- -A
- 23 3 3 -.
a * - C. 0

* 0 0� 0 9 0 0
* 0 0 0=* 0

- -, 0
0 I- i

2

�ii�iA! �I
b- b-b-b-

aa a aa aaaaaaa aaaaaaa K
a 4

ft aa�t�of. aaNOa aaNON

- N b-b-b-*.b- N

aa aaaaa N aaaaaa aaaaaaa

EIII�I��* * 0

a a a

a N N
U

a - I I I
* N * * --

it - - - .1
011 1111 �---------------------------------------------4

0
- -

- * aaaaaaaaa
- * , �&*

3 * - * - -
* - * a *eeeeee



a

o 0

SIIII Iii

'II '
{ II1111111 1111 1111111 1 11-

"'• '• ' •;;• = ''' • '

p fiii~ i 0 i i;



01010 11
I.- -

.- 
- - -

- -

..

a- - - ' 

- -

�Ii

58-- a.

C-
0

S
I
- - a w

I4

Ua

a

I
0

0

5- a* U I* a -�

8 
- -

0
I., 

-

-

B

I
B

Bff101! 
*1

511 ia - N 00 ft 

a 45

� 1.1S RIhIfl 
3 3,,

& C 
'5

5.. a -I

5 --
�3 �



- - - __

t

583SfI

I
0

B
I
- - U U

I

I
III I
�" I

a VA

a
-

.0
'U

OZ
0 00
- 0-

- I a S
- -E

* 0

U -
0

- 0
3: 5-

- A.AR
5 0 0
*

0

V. i
A *

I
-a

000000 *3
A - - - - - - A

- - - a a a I.

III �
N �A *a� * a

- - - - - 3a a a a a Nj
U

A 0 S� A
a

* ii iii
- - Oaaa -

0

I
- aaaaaaaaaaaaaaaaaaa aaaaaaaaaaa

i



ii
aRI3�

--- a-----
.. taaaa aaaaaa

a

Suit,' 585S�iSEM
-- U.

I
S

4.
3

- - a U

I

4 N
4 3

1.11 III.
UF

--- a a a j

I
*

0

a a

B
U 3

*0
3 1

�1 so
U; Ii

:4
-3 1 �
2*

z -.

* 5 0 0

* a 0S.a
* S V..

4 11 1 � H
.3

a ... ma
-, 0000000S

I 33
a..aaaa

* 4

3
- 3
a a�II 1111111

N�efl aa�N-Sfl * a

3 3
.aaaa A A aaaaa

a 8 .
U

----1 3 �

-
3 a

IL"..



! - -.. ..

--- ||----

4- 1

oU I

oa

ooo oo

- *li
Io |
Ia t !

II t "

S,!, 1111 ,1, 1111 ,.i1 1 I
I =:===== ==== ==== = ii

"- @.. .



- w- -- �-w-wr- -r - - - -

I

�858u3SfM �858�3ttI
- - 00

I I I
* e S

- -

B
V V V

- - �0

I I
ft ft ft

I
111 111 1 1

� I

I;* 0 4 -

0
- - - .** - - a

- --S S
"0

z �

00 00 0 -u
0-

S. -- S

C C £ I;

- 00000000

I
* C C

------� ii fl

� �1
0I -

ft. 01 -a

.1I I -�
0

* X 0555 5

*uoas C S

S - -



-�-w- -�

I�
I�*!II�

aaaa aaaaaa aaaaaaa

85B�3�f� 6858�3�II �858i3SI

I I�I I
* a. 0

a a a

B
3 33 3

�-*0 -

II
.. ft ft

- a
a a - I

4

II
U
a

4 4 4
z a a

I I
*

S

- - aa a

4
N -. a I

I ft- ft-

a a a

*� so

* �I
* SE

S - -
a P a S S
* a S

* a a
I B

. . A1 j � �1 �
a L:c]L.. Na.3

I 5 see.... a *5555000

a a a 4

a-N-ft ft aaeNeft

-,. --- .a..
aaaaa aaaaa aaaaaa a

* . * 0� �iII�Ii
* S S

a a a

ft - U I�-.

.. �.

U U UU U a-ft.a
N -

* aaaaaa
* aaaaaa�aaaaI

Z * a



r � r �W - -

111111111
------ -�6.

* - - -------

�858��V�I5 N

- - U U

I
0

I
N

- - U U

I

U -.

III I
U

S

ft - ft

I
�I

ON -
-: 1 00

I C a
j�
- 2!

U 0 S
U U -8.* a
S

B

I � I � ijI!II�I!
I
i I
; I"
- 1111111 - a
I ::�:I:: I
2 2

g ; �gII:i� � U

* S =
ft -U

ft ft ft

-- V I
UI

En -�I
U

U U

U � - -Ii - �

I



a

II
|a

i i i

= ! :I

- 4

B -o

4 ii
- II ! i!'

" I I ! I
9. 0 0|!110!t

*- 9 1-, ,.

B 4!
/• i a
S!!! !!!! !!! !!!! !!! !!!! !!! !!!! ! .-
4 

8
ee@w



Sl-llI
-

4 -.

a

" 0-

as --i

- 5;!,I l! s!

i ~oop l

p !!11

SI t! 1 11 1 11 1 11 1 11 1 11 1 0

iI



1111 1I1111111 111111111 11111111

8
i

II1 Iil

- -- i

SI I I ,
* a !! ! ! I !i !! I ! !

S . . .. .. . .
a- i



- -�>-v--�.-- -W*' -

I 111111111

-- us

I
0

B
I
- - 6O

I
II I

*
I - - -.

I
0

0
0

Vt -

S
0

*0 -z
0

-- 0 00 -�a-
0

I -

� 0 S
5 eN

0
* -

B

_ _ - U

I
NN - N

- �a �e

I�iE5EBo

1111111
St C - N - 0 fl . a

- 03 5

U mUUZ.N

�
0
Vt

a

�I j.tta..e..s.aooecooaooaooaoomooasoa@@ooe@

S * NNN NN



1!!!!11!! 1

-4 .4 1 - - 4.

o 0

, i

o4 S

'U Ci -

f" I III! II11 11t 1111 1111 1 S

6-p



-ql~l

as
iI

a a

S a
~-.--

S.U

,!

@ 0

/I'!''!!!!''''''''''''''''''''' it
-- lltllllilllllllillllllltllil 3

I =:===:=: :::::::::::::::::

S!•iiii~ ~iil~i~l~iii•!! Iii



. ~ w -w -_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

-- a.

8
Ii
- - a

! =
4o

OU
a

4B4J

S

.8 -

- -Ilitll~~lll! t~ |lll! |

U - .. .a-,i , i t l , i t i l o ,~ t l~l", : , i - , •= . i

Ja



*

II

i

B -.

.• - 0

-I -

2!

--

a I;

iN



-- ...

.a.

-- - a w
Io!I

I•

4 •



- - 6�

I

I
4

I
Na

4

a

4

N L
I
'0 iia B -uS 0- a

j -�

-a

S

0

I II.3
-V.

i

a
a

b - - - - - - - - - I

If g - -



iii

--- U.

.- - - _

II

I

B -!

S - 0-Stooi ll , | ,, l ll~ J . ; i



III'

i .:

-. I

-B -• -! +

-- . Ii
4 1+

F "



i

aa

|S

II

-; B

U -•

Siii ,
S!!! 111 111 11!t 111 t!1 t!I1 1!! 11t ! S

• i t,,, ,ttl lll !I i l t C

: 7, I' V



K

II

4|

- 4

.0|
zu!

*1



I.

-- U

I

- - a
I

I
4|

U

I!
I
a

.0•

ii

"4U
S1!1 1!1 11t t!! 1tt 11!1 11t 111 111 1! i

F i! --- x U

-

-'*I



!!!!!!!!!

-i--- .

a 
4 4 4

ft l t lft

-- !

2 2i



- - -- -

I
N - *. a

f 4
2 2

-- U0 - CC

ii ii ii
00 00 ON

5

-- a. - CC

ii

4

4

2 2

1 4 4 4

* g 4 4
o - B o
2 � 2 2

- g S

00 C U

e
I C3 -4 = I I

-2 0
- 2 2 - a

- 0* a a
S

- S

B I
a a
-4 -4
12 0

@2
S III�I�

4 4 353Nw
2 -

2 a
* 4

9 2

-� 3
- 2� *

N 0 W -
N - a
0 - 0
- a -
0

B 04 4 0
2 2 aiim

*

a 2 I
§Fr- 7� *.

a g

* 2 2



- -!!!!!ii1

4 4!7i

*i' 0! I

S I - 1

.01111!!

Si ! 111t tt11 111t 11t1 1ti
S.... ,.oo~~i•li

S_ •••••,.- ,,. .• ---- ,

S• •!;• • ••!•!!!i~iii~~iliiC



- ~ -.. !... 1

122

IM

II

.- ! . . ..

2
• o4

iiiiiii i - - . -- . -.

A



ii

00 i

- U

I:i

-1; -0• -i

I i !! ! ! ! ! ! ! ! ! ! !! ! ! ! !

. s~stssiSS~ ssslsslsll Sll! S1



8 8

--- a a

"I l Il Itt~

- a a •



- " ft0

i• I

4 . ! - !
q oW

S. S -- - -.---



C
0

0

I
0

4

* - I- -

44

I
.8

2 �0 B £
= -- a
0 00

-- Ss8 I
I!0

B -. a

* C
S U

CC U
0

F I- -

; I
B .. �o@e.e
0

I C

jb i
a 4

i � 2
- �az 0 a

- 0 0

- U

g

ooooa.r. 0.e0grn0�P.

a

r - a C aaa

--- �--

j � I
I II�H�II.II�IIII I P1111117 80g --

* I-
- a
* C ----- --------- - - -- ----------

V" - 21 aaaa aaaaaaa a a
� - I- -&

�



I

III''''''

-- II

!0

I.l

* US

a X-



111111211

4' ii

0 a!

~) .. E
S . . . -. U



r-

St 2

t Z
K4mill

-1 11 fil 11 1 1S1 1

V d d



III !IIII
N - fiN -- -

a 88815

0 
0

2 2
0

Ii
I
�-a0 0 

0I I
ft ft ft

1�--

II� fin fin

333

I4 N�- -- --

44

II
* ft a

* 8
u * 8 

a

R
,� 22 22 12
1-c 0Q -ft - ft

ft - --

a
SO� 00 @0 00

I; a

-- 
-- -- -- --

£

a

2 2 2

* � B S F
C 0 a 0 C 0

a a a

6�

�
§0 - *oeooo0o jjSSSSS 3 382882
co 8 ����@OO@ I *.�oeeoo

0 3 .a@o*�

a 
a

-- if ... NNNNNN N N.N*NN B b.NN -

-� C �.a a c

�
w a

9 .... 0.--�- a

ft NOft ftWW.fl 4W 0�ft-
* ft a

- S.NNN - NNN4� - .NN S

a a � -

e*
a 

a1*. - - - - a
5

0 a 0

S 3I
a

I
-a--- 

I
0 4

4 N

r



- � W - - __________________________________________________________________

f �III MIII
*R��2a--.

- -

a

8BBEM SBB!I 85�tM 8
0 0

I I I I
* 0 0 0

3
0 0

I I I

4

4 --

3 4 4 4ii ii

0 5 4 4�.
K U 3 3 Ua

a -
-00 @0 00 C@ 0
I; if� if

aa a a 0
C C2 a,�

R a
C

U. C U' 0 C 0 -
* a a a

*
B

* 'a 0
- 4 - 42 z a �
* C 2 Igs00 * *

* 0 0

5 * I

�.....

... - a.:

N -
W S a -

� a S a 'a aa a -

- 0 �43I�B; ooaaa9 0 - - -10
* SF

0 0 0 -a
* - ar S S

a axU E
U U
iF -

F. , -

-� *..�-- --



Iii

- ft ft

S- 85 B

I-.5 11

S....

F ! " •'" " •'•'• "'•I
ftff tf



F -

I

85�t�
- - *0

I
I

%.. ED

I
I

U

4

I Ii
a'

- 9*.

C
9� C S
2

U -"CC

C 1 0

a

C � fl
a

C

B
S

i -4S 8� S 883
COCCOCO

;

!I�I!! 2

-ft - i .- ft,.
5 *

*.d �4 ------ -

g 8 5
a

* - *
*OSC@O@CC@aO@C

r ! 9.,-- 9-9-i- 9-9-9-9.

* K �
J SR�RR33S3R133,��S3

C
� U
-@O@O@�Oft@RCCO@ft

9.

�*- 9-9-9.9.9-,-9.,-,-�,-9-9.9-9.9- *. 9 -

Lik..�



- - �---� -�

I.

I
-- S S

4

4

4

* a

S - i
I);z - a
a 0z:B

S

0

-5

S

I
4
z

U

U

j
O@800.@eo@@@S@-O@S@@*O@O@Se@O0000004e

g

a

- ,w*. '.



r

"2 U

S -



ii

LI °

2 LI

- -

0 -

0

- ii~ l.



ir

I

a

, H
2 - o

' I-

II!!II

000000O -O0 Q Q O O OD @ O @ l O 0

o 4



V

�-U0

i
- . e

4

4

4

*

S

* - 9
-- a

S

I
4
z

U

* e. - - - - j
b � U

a U -
a - -
- -'-�ZZZZZRZZXa��

I 56 a

-5



r

S.. - U 5

i
- - 0 0

4

4

0 4 

1
U;
z ..� 

0

.- j I
1 0

£
4

4
2

U

UI! 1111111! 1
i

� E

4' -� 1

4

V * 
4--4

U



IIi�I[ -

p �-40

I

- - 4 0

I

¶ I.,

4
I

4

�. �, a

0
o
2 � 4

a - - 0

00

* B - -

Ba -' - 0
a 4

* 4

* V

0

a
S
I �

-4 1
.4

4

I � 2
.i fl**..

o -

U
* -.

�

0

ease ease or. *@@ c.e.o. -ococeos e.e.c U
I--

�-

E

I
- a i14 1 -

Ur
V

j



v L2

10 A 0 0

|4

-

U

. -•

4

4

00 !I
""Z t - --- i - -EE S t -5555555

r"



K - - ___

S

P

I
- - U 5

4

4

4

S 4

� U
2 Uz

* 4 a I

S -
S0!

I S

I

j
r 1

4

4

2

U

2

I
I

- - f� if � f �

i �
---- I

K
- ii -'



85BI�
=-a0 i

I

-- U S i

1 4

ii
* I

0 ft a
S IS

U

* V. U

* .- -
B 0

20

a

C U

- S

S-4 1
* V.2

BR
* 4

S
ftft.� ft -

a V.

- a
V. ------
4

S

a----"ftft@@00000000" S

a u a
000000000Saa .. aft S-SSSSSSZZSaS�.Z-SaEaE *

ft - ft

IsF'. - a

* 9-



ii

a i

~i

r U

I a



SII

i-U

-°0

0

0i
U

I

I ' - ~



�1 5
-- Co

I
- - 60

4

4

4

I

C
8 U

R �z ---- U
a S

* - 1
- S 0 6

- C

a - 4,
C -

i

C

B

I

0

o -
I -- 9- U

N -.

0

�0@ IIIIII
e...oeooeo.. ""-ooeoe.�eeoa e

r� 12
U
- C0



- - a

I
- - U a

4

I

0 -

S

6; S

S

C

U

I
i

4

5---

- - .- .- 
SU

K � I

1� S

S
g? � -.

� �

iF
i

.w�



r

-

i

a

!*

* U

* Z .

- - - U . .. .



=-0

z U



22

2a 0

0 ;C ;a 4 ;C iC ; ; C ; C ; C ;6 C ; C



-- - - - r- - -. --

- a C

I

- - a a

C

4

* 8 i
C S
U C

- - a�: g
e

S
o

N

I
i

I
8 4

C

r

U

p

�

99:t�tg:::tffQIIfQfIIfZfI�
S�r Et�.ff- � S C

a � g Im
Ii ---- I a I

V

- few,



r

-- a *

i
-- a �

4

4

i
S

U; a
z -

* - a

U i
I S

a a

U

j
a
2

4

4

2

U

U

- S.. - S.- -

-S -

r
V



V

- .. a a a

65BE�
- - a w

0

I
- - a *

I

4

4

2

p.

* V.

o

7 U�

0 00

* U

C C

0

B
a
B
-4

S8�S88S8
Ii

I
4

2

i a�YVtVt�t� -

U
.15� .1

: �
a�...o..ceoo.oo

I
Vt -

- -
Vt

F, a V.

V.MV.V.V. V.V..d ���5�-I�



�III!
* flea - owe.-

fi- * --- a

- -
�d - -

85�t� U 88BI�
-- CO 0 - C

o 0 0 0

a
C C

I I
- 2

4

I
4 4 4 4

z 2 2

* 4 4
C 2 z £

2 (S

- 00 6

00 00 i
--

* C C

- 8 C C
22 - 4 4

0 -u �-2 --z 2 �0Q 0
0

R *
C C C C
* C C C

0 - 0

B B
* S R e
- 4 - 4 - 4 -

8 � z

B cococoec B -' .eoeoooo
*

8 -- ��--�- S
�--------

S i

� �!!�5� ���*6'.�0�

* 0 -
Sa � Ui U -

-,

. � z

-! -

g
a a

I- I-

� U
0

* hi

� - 5-
-�

* 5-� * 2 2 -,



12 r

V44i 4

2i



a

-- U0 i
I

I

i
I

4

I

ii
.d -

* 4

- - 9 5 0
* � B

2 -
4- -

�

I; a

I
2 4

a

K
C

a 9* K

5-.. ! SS;SSRSS
aB .. eeoeoo

4,-

;: � .. -

S

a �

F I
C

a

*5 -"----- a

I �
4 III�I �I � II

Ii
j �



APPENDIX I--,
WELL DEVELOPMENT SUMMARY TABLE

1)



4U
10 20 -3 3

OD 41co
uj4

w- w v el

ca 000

I- S

> C- nZ

Q * 0 0>

4- 4 
100 0
0 =9ZIi 

N

4' co

'CQ

II
4'l

10 pn1

3 t 030

:39~



!! Ca 
4ca 0I

0 0

o14 0-

000 400

0 u . Cý .= etV

0 0
3 ml

:& 0c 0

a, - >
do,

> 0 D
1

10 m

CD~r~f
x-

.Nr

9L>

I.- I.-

-vx ,j

z It i

W.~

V104

40
6A

0~ - 0 4

39 01



4.too

.* *N I- 4 v

It4~ 4,W -~

rm 010

WN >

00
0 -2

0. CL> 4 ,C5 ,a0C

w 0 0

4D 1

>~~~' To"D Vo-UA~1 ý,1 D1
Lu

"Jr.

o-

0. co. m co

+ 05

onto

L) 0 0~

'Ci

Cc('

W 0.10010

4) 4) 0. T103 - 3 C?



II

0 3 'L CL > Da>0 0 O

4o 41 5 10 0 C., .0 c

00

I, r.. r. P 1 0 r-Ir

N 43 >

Z, If Lm

In

43 1 ; 000o c

0 00

0~0 u'0 0'-e'

FA co

0- -1

lb



--- z~ -- - - -
-0

41~ * .

*. 4* UJI 4 U.,

Z44 >

> '0

0- N-

-ct *' 0

3.- wnF

ixI 
4***

X: , .
3E

4*t

4J * 4

1C.

( ~ C 0 0

If0

.4 0*
00 00

0 ~ ~ .9
0.0

III 9

0 0
>. 0



w 4, L

4n -.

on 0.

>000

LA > . 0z

C2'do~

> 00
3 

c

oo 'a

'00

C9 0: 0' 1

0-0

al-

10 c

C)C

)~ .0

.5

0:0

V) ** 0

N In0*~
0 o 3

10

0 C5
- U pn

0 - 1 C)

- 0
ID>



ov 4n

Ln 4D 1>

X * N
in

0o 4.'

0> 40 Z

*4! 4

CL

4) 4. 412,0Cýc
N m a1 LM*i oV C o

me *.t "t I

601

In

w 0 0

em

6. 41 4) ~ 0000
(Z; 's t

m 0

9L c

141
Fn

41 >- .

.40 ,6 '

.4 i!>



40

N~ 1J

4 N
-j

U~~c 0~y~
0, (

Up V% -

C- C

cko

x- a
00 CD

0~f Go C -

.41?

T - >

41I



-b a

41mg - .c -me

> go

'0- -

on *.' an14t

11141 1

vc atmVm

>- >
4.41 4.



CN z

4, 42

0~

* 0

a I n W-U N

N U

U.1* 
~

U.14 

ON

~ mw
>E

CI

L0 0 

COOZZ

n >- 
do

00

1- 4-

u J 

-u

(in



'41

%'A 0 ..
I.%..

2: mw ,-f

U 0

*y f, m mI^

to 0.

U ~ 1 T 0 CY I~N

I*cu(t j'0
>,ou~o

CL . N I-f-

00. CO

-an

(40

N )
a4-



, 42 c C

*0

I 

4A

4- >

weX tt

o> >. L L
0. cy 6co0 0

Vol C,4-O L

u - 4 i
44 Co0
4) - -

w 0S0

It -



4, W%

48 4
40 Z 8

* F. 4,

'C 0 *

40 02V

4-E S0
SN= 4811%=

4a 10U'0

48 '8-

~ r.

co co C

Go

> 00 00'0

pn.

>01

ri

0.

0 '
ON -



- U; U;

00

4,N UN' CC,

I.-.
'a~

*~- .s a %

U% P.4,

to,

:2 -

- Im

~~ 0
> 4,

*E -~ v

-~ ~. 'A 0

on - ~
0 goN-40 '

40a u 01

00



I0
4. 41t4

cy 0 f

40 41N 414( UN

o 0 >

41 0

uj 0 0

Go 0 '00 Fn -S

w

0>4

uAJ
>

LU C>

+ 0. a. c

0,

'0

10 a10

001

0
>0 kn



4- 
to w 4 I

Cl 4

* C40

#A Q 4)

L2 Z Co A

OC 40 U=ct D

~41 45-,' 4C

(a in a<3 l '

0.0

IW If% IA 0 000 r ý

c em cy In on r

ui~ P

-J

CO C

Iniml
*x N

00

T- jn
If -

wk, 1010

-- 3 C Nat - ~ - N

* C 41 0 ~

F0



00 >

0 do

4- INN 0*

o 4* >

cs- mw - 3

-uJ 41 C, 0

4*0 a a u

-- i

coo OO~

oo 0l m (I
( ~~~C 0 on .

3c.

.- U

Ln1

(.7m

J 0 ~ LA.LA



4, -

c- c clo 4) 40

- 00 000 0

-u 40 4-i ýU

uj 0 CO

0 L a.

0 *. a 0C 04, N&Mi

3' r-- r- 10 z -P 0 1 0

>~ 0

ry C 0 0M

=D 0 t

146

& --

4,1

rj

m m m 10

a~ 0-

0D0

'C64

4-6

40 IL 0ý 4,F0 0:
.110

0 4D~

w w 0 ~ LIL% MI
0 - 4



4, 4

4) 40

-) 0

CL *. . 4= CD
4)4 r, D C

0~

S: 0 00

4, 4

inC

a a

>f'- 7Z ' >

or- Ln in

'o 44L)1

4) Lr W

In,

co0 0 c c OC
02e m- aC

zv
0 'r

u .

oo

00 L

3 0



43 40 ).

4, - 0 3n

UN 1U
U) 41 1

so 41 0

Lu 0 0;

0 CL >. 00 C, C5 C.C 0

L. 41 41 0; 01 - c
R. a a1 co c!N t. t

Fn IV VIV 0.0 C4 11' C ~ l'npnev M n

uJ
-J

co

'1 117

LI f

'0

.0- r. Q m . .. .. . -

10 of 410

0.

0. > > C

- C 0 00

UN 3-

!F C ý 0 t

0 . 0

0 0 -ý 0 l Gcr co C1 4 0o

sk n-



A l C; C;

0 05I 1 5)0
r 

Co

'0 0. 0

NJIM*
an~C C) 4)

C7. 2: I wJ

c

4-R 4-

r-c

414)

I.--

*0 
coc I

um cm~

v'0

CID- -.L

000

I'. 0 In

> -,



4I L.

4, S

W!

> C

> C)
0 0do

r0 C

CIA

u.0

C3 -X

IIn

an

>* >i

'0n

so~ ~
U 0i



414

- 10 Za .0

01ý A-41

co w

01 001

01 4 
tvMe

0 j 0

C;

a a 9

+0 .- e .

g.n AZ
LA *-4V

q.z
dot Nm

I-m

;zz

0.0

C 141 1? >

46 u

IA o 02



4W

M me
48 e-*

r. &^
* N%

4, 
A

ND wN48p

o- mw

4, 4,

t cm .

ww4

080

>



4.0

29 4. 1111
Na 0

4.N

10~

4. C1 c c

ins t,

48 0

48 ~4-

4. 4. .Z Z Z



4z

I--l

CD CC y nIi

C- C;C a--w

03 0

U - I 2

U' 0



424o

ot, 0ý0

*U V

0;; *
IL w o 5. c

.. 1 0h

.0

* ~10

on

in -.

to 0 0 0 Go

J1 -46 .



I-~4 >.- 
a-

414

0 0

'0 4. cc

z- tft

10 00

~ a 0



~4. 4, .11 0- 0
Lf% in4 40 fm 44,

to - .. Mt

0 m

Q4 0~ 0*0 Co -C0-C 4c -
I A^En .4LA1

U') En0

SL jj
w 0

4- 4.

4,~t 000 0 n

0. 1. - - 2
T 0~ go ! !

.t~tj

>I1 NN~

wr
ECn

0 U' o a.) cc -~n~

4')

Wc a) Im-

0N -

00.

0~
>n k



NO 0, wUN

C4** . j

cm a->
w~ 4."

a1 Is

4'N 41~ -~u

co' .
4' 41
41 ~* .E~>

Ili Ii'~ 5

OW

In C, 0 NC

0

*A 4'

4"0
>1L

00

-- 01

4D1

LA u

U, -N

a -- N. 4'

0 75

W ~ W

2- 0.0 N 4 .



*o

APPENDIX J
SOIL AND GAS SAMPLING RESULTS

. , ,



40

Li)

LAI

-4J e-4 -4(/) LU4 0) 0) &f CO C'J C C - a C)-4 C

Lil:

-iý > 4 C) i o 4N)C >f)C) -ro

in C-) W'. 0A IA 3 > v )C (D. 0 0 C- CD C f ) C ) -: C= ý )C

LAI

-)~ = C> C) j - cOn c 0- 000000001,oni -f O .in

0l- - -14- -
Lii w C>i p -4 000 0 m 1-) 4-1~ )(.

C-) Z~WLl =)* 00
0 o cr-i V CO C 0) ov v v C )C OC 00000000

Li -o -o

4LAJ QpC) IO .) C) 0J I ) InC )-00

-4 -~-4 -4 -1 -0- 44 4 -

0 l 0C C "- 00 0ý 004e0
L-) CD 00 Co * C> C. C> -CoC* C
-C) 0 .00 0 00 *00 0

0 4 0 1-- -o *i* c~o C> a' -4 d.

0) 0- *000 C * C>C *00--C

a) C). C> .C)C .C, C ) -ot 14 4 -

Aj C) 0 q* 000 0 00 v '0 *0 ~ > >vC

LLV 0m cov v V - V Vo O OV.O V)

-n 0 Xc -4 -4j
coC) 0: 'C) C) 42, CIA a) I 4&*) CO '. J ' f)C

C)C. 0- 0: ( ni f : o- W
I- .CIL - 4I n u *) In -aIn I

0L4, *, 420 >--:- ce t; <C i;c d lapf 0.00- if
C) 00 .. a I--- 4 inInI In ni r In IIIU) -n toto) to- ton ' C>

U- V) LA -t(D( L J(D 4C 4C D 4D - C



Lii LAi
II--

7--

E L CC) -4 C j - - 4%0 o i 0t

fI-

Li: -j =-4-r cl 7 0C1to t 4
Lii 0 0 C.1 C)i 0 : C1. C -- 4 -i010 -4 ) 0)10-

(I) I><

=d Lii
LiiU

Ui InC > >C C ). 4:-4 0'> c)00 0 c) C) CD400V

2 wOUJ

LLi

0% CIO -3 047 r
< le C 10 Op -4 0p c)1.0 1 C, C> 0,

0U 0) 0 .0 . 0 0 0 0.

tn Lii CO CO C ) C > )C
<i~30 0 c 0 0 0 0 0

C>J CI C) ) C )400 > 0 0>. 40 Op C

0 4 C) C; 0 0 0 0 0 0 0 00

0 Cv. 0 0 0 V 000000 0 00

0 ~ C- - -- 4 > -4 c - ) >C
c; 0; 0ý 0; 0 0 0 0 00 0

vi v v CO .. .. .. . -PVC >

C> C 0D 0p 0> C) CV C) CDP C)C0 00
c' 00 00 *0

0 L () 0! 0t 0 - 0 M to 0- 0 0
C40 V0 V Vý 0ý O O O O V

C> 0 Cl- if) 00000. r cl) 00 C

to -0 . 0 0 0 0 -4 CO

t I> .4 In In - 4 442pt pV r I ca - n .42

CO ZC o :;_ . -. ,

-4v- if t~n u) Inf to in I-- 10 -.. 4 n j i in In.
Lii~~~~~Z 0G ~ ~ i 7 )'



f-)
CL

Od

V))

Ln c

CC) Cp 4 (~

m -40

I.A. IONOD ti

Lk,

CD 44 C4 CJ C0 C0 000 0C)

Li)LL CD 0> ) C) 0 0 0 )O 0 0
-j

C> ) I.-)2:
V) 0 wi LA- wi C * i0 O O O O 1 O

C) C3.iC % i . 0 0 ) 0 C

< C3tn C) 40 C) 0)CpC 00 0000000OC)CD
- c i = i

:ý 7. COJ C> C- C ( D. c> C>4 ) (C) C> 40 40. (\J

1. Lii
-. j C3 C1a C) 0; 0ý 0; 0000000000

C i) 0 F- i -4
V>CI C>. C0 ) CA IC) 4 C IJ C) .- i lP) CD, CDP

C6-'. C) 0; .

e1 j)0 Cr- VDC )4 C C) 0 0> 00 0>0 0

Ci) 0

C) Cp C2 c) CDP 0: C) 000 c00000 C>00

C) 0D CD >C : C) C C) 0) 00 0 00 0

LL i) o r0 0> 0> 00 0~0 -
to i4Li C> > C

CLi CO IL 0 U100 0 030

Cy >- :r >- =

c -) 0 IM C1 20 420 120 to- c 304O .
-L 0 0 0 2E 000 *00 *

C0 0 VV VVVOVO
-4) tz -4 U7- -- -In in-



C)

CCLij

W zC)C pC 0C 4 C) C )C ) C zC
0)> ; C ;( ýC ýc ; C ;C ; C ;C

cn

Lii -je'__J C'J C> C> ) ~ C>) a Co 0 C> C> C> C) CO CJ C

I)- < .j . . .

5 Ln L" i c0 .- ;) C4) C4) -ý U) 4=' CJ 0ý IA .- t CU C4) C;

V ) UJcxU-C

>-- C>i C> 40 - > C>J 01 Co. Co Co 0 C; C; CUD c4) c; C-4

C0 00 000 40 00C CoaC) C 0 0> 000)C>Cý
* I-~LJ . . .

LaJ r- 00 00 0 C0 000 0; 000 ;C C ; C ; ; C ý
u Li

( u) (...) C)C >C )C oC ) C )C ) C >C

9 ii01 CU(% .4 -q - -4 - C) C -4 .- 4 -0.14 -4 -4

-J0 000 000 0D 00C ýC> C > 0 0~ 000C C C

U) ~ ~ t -4- -- 4.4- 4ý- 4 -4 -4-4-

1/ 4 .4 .4 . -. -.- :-4, -4 -4 4- -4o --

C>.. C4 00 .ý .P .> C. > C> C

p~~~~~ 00 LL % *00in00 0- C0D W in0)00W -

>-4='n i Z4-- Z, >4- - > - --- = --j-

__jflU 0. . . . . . . . . . . . . . . Ci.UJ 4

tnJ 42 42oVV~ V. c VVV V V

X: .4o ->4-w-4-4---x4 -4r4 - -4-4-x4

40m o- *-Kri -, "- w<w-4 -4 M -M -- WW

-jU -o- )I L A V) L- U- C) LL I -cL-V



Lt!

Cli

C))

C)

LL)i
LiiIi

w -4-- C - Cj 41- t i ý 'J l
-j C> ) C) C

0m >-C
Xi C;a ;c ; v c ,-,c > C )C >C

w0

-4 -
< <UX =1

U) J La. oda .- 4 40 C> C)- in i- %l 4()'0 a 4 1 %

V) -J LA

U) 
C

LL)

u= =0. " -. r -4

~Cu - >C CD.J C3r 0o 0> C:)~~ t. 40 C> C0 lC
C>.D . . .in C)

cc: ~ ~ ~ ~ e 0~ 0ý4 > vCýC ;C

LA J Cii C>C ( > >C4
Li ~ ~ ~ ~ C C)*)4C I)0 .

V) w C C
co ~ C..) C) Cl. v ) v '. .... .Q0 (%J C>f ~

i 000 C0 C* C))C- ODs C0000
* ~0 C, o 0 0 V 00 0 C 00000>

LL- - -0- ý 00 094 0 0

Cl 00 * v v 000 0 00000 > > C

Li-4 -4- - ý-4-

oooun~~C C 0 00 0 0 C))C) C)

.-. LJ C; .C; .ý c . C; c; .0)0 c

U) vvv -L 000 * 0 0 000 0 0 C *0C

-4 -4- -4 -4 -4 -4 -4 1-4 1-4 1

C0 000 0) 07 C> C) C C C )000)C) 0 C0C i-

Q 'C) VVV V V OVV V VOC>OO

(%j IV LUJ. . . . . *.

pA 
c"L I--O fr 00 0 0 0 0

-4 C) 4 -4 4ý - 4D v C --4 .. 4 C-

-> -4-4 -

vlo r- 00 03 m' -' C) '.s C%. I) w 4 M 4'..

04' V~ Jr 00V V: 0. C 0

Q ~ ~ ~ ~ ~ ~ ~ ~ ' (C) _- f )I I Cc O0 ?c!c

0C tD If ~ .-- 4- LL- V L. I.C i LA- Vf) LL. If)1o



LLJ

L)J
0-0

uAJ

LAi

C)

V)

LA -L jCi- 4to m m C nCi-

Li.. CDI. C>J CDJ Cp C3 I) C) 0 If) C) C (Di C) C) C) C()

Im>- *0. . .

Lii

w0.
e* C> 0 C>CPCD00 DPC >-4 0) 0>0 00 CD -40C~

U0(f 0000 000 0; 00 00 00CC C ;C ; C

0 ~ E - 3>- fl ) P i f f n en -I0r* - - ) ()

cc D C C 0000 Co (' 0> 00 0D 00C ) C)C )C) 4>

0 2: ~ i P. i -0r in 0n . 3

Qi -) 00) to0000 00 00

C> C) C> .4 .-. C). -> C:), -: 9

LiJ

0000 0000 0) ) 0 C0 00
C) C-' C> C> C C > ) C)

4U0- -)C;C VVVV V V V; VC' C;J VV

-44-4 -4--

C-(,jI O C)104 0> CT1 0_4

L.>C DC )( 0C00 CC J C> C>) *D C()

.cC04 -4 -4 r - ,- 4 r-4 --

00 C> I ý ) CO C) C) CDP 01 CJ C> r- ON) C> 4z>C

-- - -4 --4 -4 -4 Z; -. 11 4C)C,7 ) > C D
0 0t C

$. . fl. c;4 C; C; 
*ýC ;C ;C ) DC >C )



C))
I-

cmLJ NtoCs- lton00 -c1ý
C)C D D o 4 -

Ln -e > )C C >0pC
LCD

C-> ;C ;C J ;C c ;C

0L i

Lii .- 4 C)C C C)JI e4D C-) QI -O C) 0 C>~ . C4 IJ C> -4d a

x. 0e C;C *C ýC ; C ;C

Li-I LLU

(Ai C) C4 C>fC> C)C> C) (D > C .>C>CpC
d.. 0 0 0 00c 0a 0 0 0 0 . .. .0

CD~ 0 0 0 0 0 0o 000 ý ýC C ýC) C 0 C> 00C> C>

Li 0 C)

-0 CD tnj cJ C C\I C; (%J t\J C? tC. -' ('. c.4 (l c; C; C0 C;
<.- w = .

IL. LAJ i " j

-JJ 0iLJC
v Li- 0 ýC ;C ; ;C ýC

on 9=v0 00
0CD~ 4*.* . 4 - - 4 *4 0-

LI~~~~~~ oor'g o - - o0 c

-'0 VVVVVODVO V vOV V> 00 C>C

-4 4-4 -4 -0 -4 -64 -4 -4 -4-4 1-4 1-4-4
0000000C)C) 0 0l 000>C 0 0> 00 D )C

estLAJ.. . . . . . .

In -4 - 4--4 -4 -4 -C 1-4 -4-4 -. 4 -4 -4 -4

4A -L 4 toM m CP- c

0n m 4 0 0% c~

-I 0 -f - # e M CO-C CO -4 -4 C C*

C) C3 W n U w wV -<wL



LLii

V)) CDP
I- Ij

0ý C> 0 C'. C) 0
4n 4d.L:LAn

LiL L cC I- to V) C

C4 A C0 XLA, c 6 6 c

-'Z 0 ,-: -0 Coo -4z

.4J c;C' c* 0; c 0

P-4 c 0 n 0J 0o C> *~ 0-(D
=oC C)1f Cp U) 4I

CCLA-U

LLii

e* to to co -* f t

t-)

-JLA LAJ

C)i OD 40 0 I- e Ci C0 C %) co CC>CD

. IJ C; C;. c; ~ -ý c0 0 C ';0 -

-4 -4 - 0 -41 P 4 % 4

4)..O000 C> 0 0> 0 CO co 00 CD
v- us LA v0 0 0> V 0 0 0 0 - (v

~Li0
fl (% -iiD CO 9 C!14JI

0> 10 C)4. OC)C

-4 L (%CO 4MI 40 C.5 C(V 0 C C) cJ C) U)

cv 04 LALA
-~ A %0- J3 C;C C0 C0 0 ; 0 ; C0 C0 0 0 0 04

o ~ ~ f U ow to 0 Cn 0
.4L1J (Vi Cl ON %" r. -' ,

COi * to 04 -1 w 0 0; 00 000

LA~~. -o s4 ~ 4 - 4-4 - -4 ~
Ob 0-* 0 -r - -40 asIS

o C) VV V V 0 V 0 V

I -4 I t I -4 -'p4-P 5 1 ca <

-'V_-LL *V CU I CD

-7 m4 w m t -4 to - 1-:1 -A )L- C D C



tjJ

4-4

0 .7
uAJ

oL O LiJ Is D

dIr. < I> O

U) ~ - LL)0 10 1

d:C > . _j

V0U uRJ A

-J. 03 03 I
t DD 50L

C D:* Ce LA - in CO I

A &A COo Be
to o 41J W O 0c

C>. C0 C

tjJ .4 VV

(-;0 v v v

0

Cj inUJ 0:
- (-1) C)

V C.300
In CO

Cj 0o 0 0
U.* i03

-4 4-P v0

(La co i

'n 00 #~ O

WD I) %D 4dl: W CO



APPENDIX K'---
TARGET ANALYTES UST:
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WobodwarI0de Consuant

APPENDIX K

Method

Organo Sulphur Compounds/GCFPD

Analyt

DIMDS Dimethyl Disulfide
OXAT Oxathiane
DITH Dithiaiie
BTZ Benzothiazole
CPMS 4-Chlorophenylmethyl sulfide
CPMSO 4-Chloropbenylmethyl sulfoxide
CPMS02 4-Chiorophenylmethyl sulfone

Method

Volitlc Aromatic Organic Compounds/GCFPD

Anal~e

C61-6 Benzene
MEC6H5 Toluene
CLC6J145 Chlorobenzene
ETC61-5 Ethylbenzene
13DMB 1,3-Dirnethylbcnzene/M-xylene
XYLEN Xylenes
12DCLB 1,2-Dichlorobenzene
13DCLB 1,3-Dichlorobenzene
14DCLB 1,4-Dichlorobeozene

method

Semnivolatile Organi Compounds/GCMS

13DBD4 1,3-Dichlorobenzene-D4
-'2CLPD4 2-Chlorophenol-D4

ALDRN Aidrin
ATZ Atrazine
CL6P Hexachlorocyclopentadiene

rCIJDAN Chlordane
CPMS 4-Chlorophenylmethyl Sulfide

F K-i



Woodward-Clycle Consultants

cPMSO 4-Chiorophenylmethyl Sulfoxide
CPMS02 4-Chlorophenylmnetbyl Sulfone
DBCP Dibromochioropropane
DCPD Dicyclopentadiene
DDVP Vapona
DEPD4 Diethyl Pbthalate-D4
DIMP Diisopropylmethyl Phosphonate
DITH Dithiane
DLDRN Dieldrin
DMMP Dimethylmethyl Phosphate
DNOPD4 DI-N-Octyl Phthalate-D4
ENDRN Endrin
ISODR Isodrin
MLTHN Malathion
OXAT 1,4-Oxathiane
PPDDE 2,2-BIS (Para-Chlorophenyl)-1,1-Dichloroethene
PPDDT 2,2-BIS (Oara.Chlorophenyl)-1,1,1-Trichloroethane
PRTHN Parathion
SUPONA Supona/2-Chloro-l-(2,4-Dichloropbenyl) Vinyl Diethyl Phosphate

Method

Organohkiorn Pcstkiddes/GCECD

ALDRN Aidrin
CL6CP Hexachiorocyclopenktadiene
CLDAN Chiordape
DLDRN Daildrin
ENDRN Endrin
ISODR Isodrin
PPDDE 2,2-BIS (Para-Chlorophenyl)-1,1-Dicbloroethese
PPDDT 2,2-BIS (Para-Chlorophenyl)-1,1,1-Trichloroethane

Method

Dibmoclorropopan/GCECD

DBCP Dibromochioropropane

Method

K ~Volatile Halogenated Organic Coinpounds/GCCON

-K-



Woodward-clyde Consultants

Analyte

BCHPD Bicyclo [2,2,11 Hepta-2,.5-Diene
DCPD Dicyclopentadiene
MIBK Methylisobutyl Ketone

Method

Volatile organic Coinpounds/GCMS

-nlye

11ITCE 1,1,1-Trichloroethane
TCLEA 1,1,2,2-Tetrachloroethane
112TCE 1,1,2-Trichioroethane
IIDCLE 1,1-Dichloroethane
11DCE 1,1.Dichloroethylene/1,1-Dichloroethefle
DCLB 1,2-Dichlorobenzene and 1,4-Dichlorobenzene
12DCLE 1,2-Dichioroethane
I2DCD4 1,2-Dichloroethane-D4
12DCE 1,2-Dichloroethylenes (CIS and Trans Isomers)
12DCLP 1,2-Dichioropropane
13DCLB 1,3-Dichlorobenzene
13DCP 1,3-Dichloropropane
2CLEVE 2,Chloroethylvinyl Ether! (2-Chioroetboxy) Ethene
C6H16 Benzene
BRDCLM Bromodichioromethane
CHBR3 Bromoform
CCL4 Carbon Tetrachloride
CLC6H5 Chlorobenzene
C2H-5CL Chioroethane
CH3CL Chioromethane
DBRCLM Dibromochloroinethane
CHCL3 Chloroform
ETBD10 Ethylbenzene-D1O1
CH2CL2 Methylene Chloride
CD2CL2 Methylene Chloride-D2
TCLEE Tetrachloroethylene/TetrachloroetheflC
MEC6D38 Toluene-D8
TRCLE Trichloroethylene/Trichloroethefle
C2H3CL Chloroehtene/Vinyl Chloride
ACRYLO Acrylonitrile
CCL3F Trichiorofluoromethafle
13dmb 1,3-Dimetbylbenzene/M-XyleflC
Xylen Xylenes,
ACET Acetone
MEK Methylethyl Ketone/2-Butanone

I (MIBK Methylisobutyl Ketone

(=2-M30) (WpadvppnkJt) (07/2?J9W)K-



Woodward-C4yde Consultants

CH3BR Broinomethane
MEC6H5 Toluene
ETC6H5 Ethylbenzene
DMK Diniezhylketone

Method

Volatile Hydrocarbon CDMpounds/GCFT

Analyte

BCHPD Biocyclo [2,241 l-Iepta-2,5-Diene
DCPD Dicydlopentadiene
MIBI( Methyisobutyl Ketone

Method

Metals! ICP

CA Calcium
CD Cadmium
CR Chromium
CU Copper
K Potassium
MG Magnesium
NA Sodium
PB Lead
ZN Zinc

Method

Arsenic/AA

*AS Arsenic

* method

Mercury/AA

HG Mercury

K-4
(202-3-W-39) (appred-k.pe) C07MI27")


